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h (mtt 1 6JgiLt<Bfi»t) ©gP^-^lC^iHU 

*»ff©S&aa»^7=-*K:#ff#C«rK*B!^J*lftC^nT#GF (2 m ) ± 
«»^J©l&IHSP^-*Jc#^J#K:t9iaBB^I*l^lc^nr#GF (2 m ) _ttf> 

Btf!B#n7frGF (2 m ) ±©4^$:atLfci:t, 

immxmzmik***, a s(p+1) , « s(p+2) , a sip+dp) (stto«_t©» 

SB^I«J{C0^a tq , a t(q+1) , a t(q+2) , a t(q+dq) ( t 1* 0 J£JLtCDgE« 
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ism. 

m&m 5 ] at 2 iciB*©iB»#8s'T?& o r, 

6 ] 1 - 5 <Dftnfr-mizmm<Dmmijmx*$>^ x. 
-$xmi,xnbn&mm^-zzmzmn(DttM£t&zt.z&m£^z&m 

fis«jcMiss^T, ^at^©^^^©is^jicovNTt&ie2^(Z)A o u^^ 

o 

mm&m^mmwiz. dna, rna, xtt5t^©^*:<i:%-siss:#^t- 
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^M©Mf3^^^-^(c^f#ctfffa^»J^fSi{c^nr#:GF (2 m ) _t 

mnm i *i&t>ig 2 a y ^ mmzmmmm^mm-tzmm^mt 
im^i 2] tt^i 1 izmm<DmmmmT*$>-DX, 

#mW*mzm?ka SP , ct s(p+1) , a s(p+2) , a s(p+dp) ( s tt 0 0Lt©» 

P &0J^_L©Slf5u d p 1 J2Lttf>l£8c) £3ll3IU£^> 

mm 2 yr-f mt^ mmmv&mommmftT- * izznznmm 

K#J#ftlCjf|& C t tq a t(q+1) , a t(q+2) , a t(q+dq) ( t tt 0 Jg*_t<Z>SE» 
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(Dm i (Dmn^mhxm 1 m<d* u ^ t^tc ^»j©s«fBSP^ 

^-^tc^mtctJflEBB^mi^tc^nrftGF (2 m ) _Ltf>m2CDMIf £SfeLT 

tat a^3£# icia^$ti^^h&#^^i-^=r>t°^-^^^m i ;«Tte^ tmmfo 

o 

* h^-#, xii^tiic^t-sffffaM^-^ 7t4 juzmmLT&w 

iufBJg l 7r>f ;WCfa#£*iTv^frma^=5f* hr-^, XteM^df^ h^- 

^^cotfffa^^T-*- # fc#^#tcgfffa#IS^J*|pitc^n T#:G F ( 2 m ) ± 

7-%\Z&mmzm?MWl5fa\Zi3UTfoGF (2 m ) _L<Z)|fl2tf)}fUi:£;8£LT 
lg2,iacAA-U^'M£^£3l2X^y^^ 

iifrfa#^##\ tffiam i 2 m<D a u -x- ^ mm *m 2 7 7 -y ;wcf3$s l 

tan 2 7 7 ;b fc ia^ £ *x t v n z> m a 2 x u 7- >r fit #g £ ^ m £ ig 4 x -x- v 
•ft. 
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lu!B^n7*GF (2" 1 ) ±©4^5:atbfci:t, 

#m?}*$Uzm?k<* Sp , a s(p+1) , a s(p+2) , .... a s (P +d P) ( s fcfc 0 #_t0>* 
P & 0 ^±©m d p I* 1 JSU:0>g») 

K?'J#ftlCWf(&a tq a t(q+1) , a t(q+2) , a t(q+dq) (U*0JSU:©E« 

©flif«&tf tfrtBjR^«r3fcsii&is©fli« ttMMtzz. ^m^mmm. 
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[0 0 0 1] 

M/U2DNA Cr**isV tfmfflt : deoxyribonucleic acid), RN 
A (V#mm : ribonucleic acid) % <te3k&tt<D&m<D'J>%i< 

©7^;t*i:'O^^M (Biological materials) ©SS^#©SB^^^ 
[0 0 0 2] 

»J DN A &*fi&t5 4ia<D3J ^ Ktt, SStUT7f-> 

h\ y Fiz^n^njc^A, g, c, wr&§!ju^ 

T£3£{Cj:oT> ^tl^tl 1 A>T h (= 8 fcf y h) <Z)^3f* h 5 s - * V$kt> £ 
tvT^-5= f®IS»i:bt-oc!)DNA0l3?iJli, -etifcH/^S lM&m&ib 

<Dm<Dft<D-Jj<Dm<DX? l/tf^F (nittS) 0>IB#I£J!P(#C:fc^A, G, C 
, T (Xtta, g, c, t) ©^tu^'T^^r i:tC<koT, n/Uh©f^h 
T-$T°mZtlT*<^fc.o mmz. -^©RNA^i^tSl^nfiC^i'L't 

RClfc^U (X&u) Srta»J^T*ii:lCJ:oT, n;Hh©f^bf-^t 

[0 0 0 3] 

B5^^M©5?^ l/tf^ KflDSMTffty, *&/h3V^2 2 D N A tf> 

IBJiJtt, 0 0 OT?*®©** l/^*^ F<Z>fB#IT*&5fc#), AH9<Z)#*£&flst£cD 
D N A<Z)@H^'Jli> Jf^2 5 0M;U h~5 0M/U b<D-r*rX hf-^t*t3il 



ffi$E# 2003-3017023 



#2001—368002 



* K©K#n?*-f£ £tfXg2>fefo. »3G;Uh©f^ 
X£Z> 0 

[0 0 0 4] 

tr=.. dn A<Dmpi<DMmzm^T, dn Atp(D^m<Di&fc*(Dmmzm^^ 

*y^?9tZmm-t Z> 2 0mM<DT$ jmiZ. ELjC^mm (3-Letter Code) T* 
te* ft^ftZJ:^ (M^tfAla, Cys, Gluf) 0r^r^ hr-^t^$ 
*l> ^^SB (1-Letter Code) Xitttl^tl 1 ifc^tf)^ * h # («*. 
tfA, C, E^) -e^$tl<5>fe«b, ni®7^ /^J: U # fCtf>IS?'Jtt 

, ^^07^;M2 o<@~m o o omm&ffiM<Dmmvmp}2tit~&<D 

[0 0 0 5] 

3tie>(Z)DN AmmZrlcTs b 7*- * <Dj&X& <M&> Z> Wi 1 0 0 G 
[0 0 0 6] 
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Z.<7)&oiZAfflX1 l *m<D£y!)(DDN A <ff # & 5=- 3f X h?~$. X 3 ©SIS© 
mm<£>D VD- ROM(digital video disc-ROM) 5 s -T X ^ tf> «fc 5 fC^A&fEU^ 

^ ©si^ffi i/ b£w#* < y , atam* isw* < & & £ e> 

[0 0 0 7] 

D NAfi © teiHT-^ffl i" £ r i: teSHK T* it & £ y WX*te & v % . 

[0 0 0 8] 

#cic, w*.fcC#£1*£*»©DN A*(Z)it^tco^T^iS[OW^#*^f it 
dnaod** i/** KfflS^j^«^i«M;H h Cfc^areau o o^^:^) m 

[0 0 0 9] 

cmtcgmi/T, m?u*Amxizm<D£.®<DDN Amm<Dmm^mt its, 

3-~?Z>miSimX*>fr& a Zl*Ui, V^fcKPSSNP : Single N 

ucleotide Polymorphism) (D nTtBf££tfca£f 5 <fc O J&SB-^tC&glC&S £%X. 

sl& s ic y ©«^«f ra*^5i £ & y , «iit^ia*«« < s t v^ e> 



8 
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[0 0 10] 

& v \ mm m t* & & a. - if ^ «i« t* ^ s tr ^ * x ^ -r ;u &&m t* & s . 
m iz -d v * t % m m iz s t « * * % © t? & s . 

[001 1 ] 
[0012] 

T*£ -5 IB^#&& t>*^« £ & r h £ H 1 © g ft f S . 
[0013] 

L T V % S iSE^J'fM £ © *B & -T S BP # & >P & V * 7 s - # * T* ^ £ iz mm T* 
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[0 0 1 4 ] 

mwi5\ft\z&m^z}mn^n\z.m.mn<D^-frm¥y v (m«i 6^±©^ 

) ©SP^tt-* (A (i, j) ) (C##JU ^^(^^©gP^^-^fC^f^lC 
-e©#@H^fnI(C^Dr#:GF (2 m ) ±<Dmi<DWinitMLr j miM<DAV9' 

imm. (b i (i) , b 2 (i) , b 3 (i) ) z&tb&tmz, m.mwt<D 
m^-n^nm\z.^(Duni3mzisurwG f (2 m ) ±©^2©^$:^ 

bTm2ia©A°U7 L -l"M (CI (j) , C2 (j) , C3 (j) ) * 

Q 

[0 0 15] 

«T^«>*l§0^{Cj:mi, ^<Z>£<f^f»fC (Biological materials) ^LTtt 

, M^ii-^'jo^^ KXtt-^'j©T^ ;mtf^x-bft& 0 m^o—moyz 

^l/^-^Kli, MxJ£l££DNA (deoxyribonucleic acid) Z> 1 tt<£> 

m&foO)m<D-*Jj(Dm.<D'Pte< t%-m> ISRNA (ribonucleic acid) 

fl:MtST5 /gg<z>@B?'Jtf>'i>&< £fc-3l5T*&£o 

[0 0 16] 

^ (M^-iir;i/^T^^ h) vm-t&oift&n. ^<D&mm&}mn<£>mmztt 

m~tZ>9-3c*bT-*<D±fa(DmZ. M^kfT^-n- K (ASCII code) (A 
NSI^S) T'ttN TAW HC& U, rL-n-F (Unicode) 2 • N T;t>f h 
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IZNM (i = l~N) X\ #S2#J#ftlCM{S ( j = 1 ~M) ©SP#^3fX br- 
#T (i, j) tc##JU m 8 IZyjkt J; o iz, #gp^^-apx h^-#T (i, j 
) £f tl-ftlmtf >y h©SP£^-# A (i, j) {C^mi"^ 0 mtf >y h CDSP^* 
— # A (i, j) {£. ^tl^tln^ (S8©MT'iin=16) tf)MM"T £ 

[0 0 17] 

3<Z>*§-^ tW^MtltH gP#^-#A (i, j) ^LTSP^df 
^hr-^T (i, j) ^(D^CD^mm.'r-^ hfrteVtz.?-* *U£J: 

-#A (i, j) H bttif K$:^M-rtiii -r-^f* 

teu mmMm<D?- *mz'pte<-t$>t~&iz\,z. ^^m^M^m-t^^ 

T. BP^^Xh^-^T (i, j) ^^LT^^tl^M^-^^gP^T-*- 
#A (i, j) ftZ>Z*.£tfM£. LV^ 
[0 0 18] 

?£IC. mtr>y hffl#Mf-^A (i, j) £#@3#J#|pK &Z>WJ?j frlC^R 

^"t"-g> i: tc <fc -o t, #^tK#^j©iB«$g *%L®km\,zm-tT- zzmm-tz 

0 Z\(Dfc#)lZit, m¥y htf)^-* ZtiUffi3kV&<DMMlZ-VgZ>fa (Field)#i&g 

*5§0^T'«-€-(Z)fe*tc^nT^ WJzrturm GF (2 m ) £/Bvn& 

D A'n7ftGF (2 m ) £MV^«1=HCte. #frXtt«-#l«lC m fcf *y h CDgP^* 

-*a (i, j) , x.xf&^izi&vTmtfy b<D&m*H^rffi%.<Dtmm&m 
% (^uttf 2011) *ft-Dfr£.gizm*>tiz>—D<Dmm r^v9- 

[0019] 

2£&£1-£t£ (O&tfl) T*^3*IS#£Z 2 ^fSt, ^D7ftGF (2 
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m ) -t<D8imZ. foZ 2 l(5M^om^OKMSGF (X) £J^T5£ 
gg-TSr il^T^-So HP*>, 2o(Z)mbf v b<DffiftT-# A (i, j) , A (i 
' , j' ) 5:^tl^tl2jim^T (a H a m _ 2 ••• &1 a Q ) , ( b B _ x b 
m-2 b l b 0 } < a k' b k ttOXttl) > 3*l<3£-£*l^ft#Ctf>J: 

•3iC (m-1) W©#^AF (X) , BF (X) lZ$zmtZ> 0 
[0 0 2 0] 

AF (X) =a m _ 1 -X m - 1 +a m _ 2 -X m - 2 + ••• + a r X +a Q - (1) 
BF (X) =b m _ 1 -X m_1 +b m _ 2 -X m " 2 +••• +b x -X +b Q - (2) 
Z.(DM&. ifay^GF (2 m ) ±T'AF (X) ilBF (X) ££#011 -T£# 
^IZit. X(Z)#7^f5Ck (k = 0~ (m-1) ) ICfcV^, £&I£a k £«:b k h 

tf>$£in, #?>tife#^(D^i5:^2 3iis:^-e^Lfefe© (^? h;i/**t) 
au^-^A (i, j) , a (i' , j' ) &#ny#GF (2 m ) ±T5n»L 

[0 0 2 1 ] 

jtfU YifcG F (2 m ) ±T'AF (X) {CBF (X) £1*111 "T S^iCtt 
, 5fef«f©iI5:ftoti5:*i*fet, r©«£g6^#^GF (X) T'BfclT 
lfetO^U©M^CF (X) %7k(D£olZ$L!!bZ> (c k liOXlil) o ^tl 
^WSSGF (X) £j£ (modulus) i:f ^mWt^-S. Z. ©RgtiC t> X©##C 

[0 0 2 2] 

CF (X) =c m _ 1 -X m - 1 +c m _ 2 .X m - 2 + ••• +c r X +c Q - (3) 
;ffl#^CF (X) <D$m*: 2m&$k^'Zm.htc.*>(D (c^ c m _ 2 ••• c 
x c Q ) gP^^-^A (i, j ) , A ( i ' , j') HnrftGF (2 m 

& (2) ^hiHiti© (m-i) /^TfflMSDF (x) ti^ns. tot, 

m^lm^-* a (i, j) iz&me zmn-tzm&izte, a) ^cd#«^ 

AF (X) t«DF (X) £ (Dm* mM^m^GF (X) LTftlfir 
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*UiJ:v^ MTLltfiUfrT-* A (i, j) ^Mn-ilt^i^Cit 

BP#^-#A (i, j) {C0<D^(3 -1 £f|i|J-t;m£J:V^ 
[0 0 2 3] 

lot, mtfy b<D±T<DT-* (^T(D3fi?-$ A (i, j) tf^iitiS 

) jfnrftGF (2 m ) h;i/^-e©^t*^t^t^T^, mtf 

yh©^-*^, (1) ^(DZiotz (m-1) #CJ^TCD#^ 

[0 0 2 4] 

fit, *»we», flU-tfEfstc^-tj^ic, a$^f=-^A a, j) #sb 
W*i^»cn« ( i = i ~n) t*, ^iB^J^ifiifcMM (j = i~M) umnzn. 

#fi#lCllil©;t>Jf'fM(Bl (i) , B2 (i) , B3 (i) ) 
*U #^J#^cm2M©^U^^'W# (CI (j) , C2 (j) , C3 (j) ) # 
#e>*i£„ rti?> 2l©;tyr'f ft#tf>l*rtf> l o<Z)/\°V-r>f fitfg m«B 1 ( 
1) ) l±-£ tl-Ttl 1 CKDBP^-* A (i, j) ilimCmtfy hO^-^-e^S 

[0 0 2 5] 

r©»£©»3"7*-* A (i, j) CD^Of-*iDTlH UT<D&?iZ 
DT 1 =m • N • M h) —(4) 

) <z>A°y^ff#$:-£tf£-r5^ A'Jf^fi^©f-fiDsi», ar 
t, -eti^tieffit-e^as^-^A (i, j) &&7t-e££o 

[0 0 2 6] 

DSl=m-e- (N+M) (l^>yh) —(5) 
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MtCN= 6 4, M= 1 2 8, e = 2i:fSil, (4) &]$.T$ (5) ^<fc*Jir— # 

1DT1, DSltt^T©i9i:*S. 

DT 1 =m -8192 (If y h) - (6) 

D S 1 = m • 3 8 4 (tf >y h) ==DT 1/2 0 - (7) 
t£oT, /t'Jf>f fiMfttfVr Mf-^A (i, j) 

N A(Z>SB#Ri, 5 OM/^ h~2 5 0M;\M hg^tf)^* h^-^T^^tl^) 
^tf)^ tf)^3f* h^-^SrS 0 0i~2 5 0 0 M%kM<D'3 r U y 9 \Z.ft% L 
, #yn^^#iC2|I<Z)A'J^-<MS:#*-2.3i:{Ci:oT> £3P<Z)A U 5^ fit 

12. h^SfC * fc, ^©gP^-^A (i, j) tf, 

'fffg&Jglc l/f ^W>^<t^ii:^tt5 0 

[0 0 2 7] 

'ff$g) S:, tcCD^^X b :r — # <fc t) ^'pfei/i^r— # M.CO ~7 y 4 JMCfE^-^-S 3. £. 
IC, CD-ROM, ^^^^^^rLROMCD^eJ^/h^i^^S^Oa^bfj.- 

[0 0 2 8] 

fit, IlKDA'Jf^fS, 3tUf«2je©AU'5 t -f fS#S:fflVNSiiiJCj: 
[0 0 2 9] 
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LHA77^J^) T?ffiir«*J:3lC, #!8IB<&AU^-f te##SB#;**i 
7 T >f ;b =fe ic 3®S©EE#IKfl5 & IB v ^ T £E*8 L T gB»T £ S Z k. i*M o £ T* % 
fcv>„ fib, ffi^tifeyT^i^tfflt^i^ctt. jWfctfsHtf&BJCfcy, 

[0 0 3 0] 

(A (i, j) ) {C-etl^tl^©#S2^J^(«ItCjIi^a Sp , a s(p+1) , a s(p+ 
2) , -, a s (P +d P) ( s tt 0 J£*±©1SR, p 0 J6Uia>«S8k d p 1 J^±<7)SI 

f©H2l©^'Jf^fitt, IMm©*^©*©*^-* (A (i 
, j)) lC^tl^tl-e(Z)@H^lSj(Cjli7^a tq , a t(q+1) , a t(q+2) , a t(q+ 

dq) (titoa±(Dmm> ditoa±(Dmm. dqtti«±©«») 

So 

[0 0 3 1 ] 

d<Z>«-£, P = q = 0tt5i: l |l»'Jf^iiBl (i), M2 
MODAU^/W^C 1 (j) W\ ^tl^tl^fnr^GF (2 m ) ±©^©?jj|»tC 
<fcoTftlf £*X<5,, ( 8) j fCoV>T 1 — M*T?<Z>fD&^U ( 9 ) s£ 

Bl (i) =Sa s(j_1) -A (i, j)=A(i, 1) + a S -A (i, 2) 
+ a 2s -A (i, 3) +•••+ a (M_1)S • A (i, M) - (8) 

CI (j) =E a t(i " 1) -A (i, j) =A (1, j) + a A (2, j) 
+ a 2t • A (3, j ) + •••+ a (N_1)t • A (N, j ) - (9) 

fit, (8) (9) ^T's = t=0tt5L ^'Jf^MBl (i) 

, ci (j) ti, *ft-€toBftT-*A (i, j) o^nrftGF (2 m ) ±cd 
*D, Wh&ftXl*£W'VBft ; T-* A (i, j) £3Mlflttj*2ft$tJt&ttLTft 
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(i, j) tfAft^frofcJ^fcBOTcMLTfc, A'Jf^fSBl (i) , C 

1 (j) tt|i3CtetCfcoTL* 0 0 

[0 0 3 2] 

s = t = ittsi:, au^Mbi (i) , ci (j) it -eti-e 

tl^ffXtt^J-efflS^-r-^A (i, j) iCl, a, a 2 , a 3 , -fefllt 
^^n-S^^fO^^I-o #ffXtt#jrjT?2o©«5^7 s -* A (i, j 

) 3^Atl#teofc«k^«iiB^ltC#0T ; fc, A'JNfiBl (i) , CI (j) 

tuna o mx\z 2 -DV&ys^&iyigiomFim&mMir 

i: yiEfflttc^-rsr. fit, i££ s (*o) (Xtet (#0) ) 

3Hi*sfc«)tctt, «a s(j_1) (x«a t(i_1) ) ii:s:v^js:fes&g#&<s. * 

©fefelCli, a&^D7ftGF (2 m ) ±<D£.f&5t£VT. #fr;&tf#*f©»# 
t-'-^a (i, j) <£>M$t£ (2 m - l) /s (XJi (2 m - 1) / t) J^Ti: 

[0 0 3 3] 

©aP£"r-#A (i, j) ©fflaiSPS:iEfltic^7tt , t«ii:*^^S. t£oT, M 
^.liit^tf 0>-oCD&» (s*l/*-^K) SNP (— 

M : Single Nucleotide Polymorphism) tt^fgBJ! &C J; o T^^lC^ffi^ £ -5 £ P< 
[0 0 3 4] 

JgtC, #^&tf^JtCfctt£«jRffls* &tft* C0gP^-^A (i, j) CD 
ffiMBZjEmz'&fG-tZfrtoi^i*. ^©IliSOA'Jf'ffi (B 1 (i) , B 

2 (i), B3 (i) ) «, ^<Dmmft&&nmzz<DmmsK'D^-zs.^izm 

Cl (j) , C2 (j) , C3 (j) ) It *CD«»*J©^J#tC-£©S£»t tC 
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[0 0 3 5] 

^B^C^T, ^CZ)^DT#GF (2 m ) ZMfe-t ZMmmte 6 4 <7> 
y hT*&£#-f :/#if;!jDLTV^£#>, HfStmS: 6 4 (D^mt £ 3 £ fc £ o T 

, ^iftfcAy^ff#g£3lffiir£r£#T£3. 

o v% -c -e © 2 ffio a u ^ -r fit* & # #>, -e © 4 jffi© a° u t- -r fta <fc y -e ©amga 

nam*} &\Ljjn7%$:M<z.inz£^x. mmmmommfco?-** 

[0 0 3 6] 

mmmzm&mzmmm&w.vmm (4) tay^m^mmn^mmzM^-t 

iz&m-t z>immjimzmmp}<n&ztf™vv h (m«i 6&>±<D&m) o>m# 
(a (i, j ) ) vzftm-t&T-zmm^WL a 0, x^y^i 0 5) t 

, fttKffo^^S^-^Jc^ff^lc^^^BB^i^Jc^fnrftGF (2 m ) ± 
?-Z\Z&mmz*:<Dmm?5\in\Zj3U7foGF (2 m ) ±<D%i2<D : &WZffihT 

&2M<?>rtvmsn*&to&mM¥®. (10, ^^106) -g-osgi 
«W2M<z)A o y^Y^#&iH#^icfH#i--g>fH^ia (15) tLzm-rz 
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%0>-e&5o dtlJCfcoT, *&m<D5t? F^T^ Bfcfc £©£&3*tt4£f 

[0 0 3 7] 

u^i:^, -Mi: LT^&mim&^VTj'mmit. mmj(D& fin? 

-% (A (i, j) ) IC^tl-rtl^O^gH^J^I^fCj^a 811 , c* s(p+1) , a s(p+ 
2) , a s (P +d P) (s &0J^±<Z)g£fc, p«0^±(7)^, dp(ilK±©i 

tl^CZ)gS^|^{CjIi^a tq , a t(q+1) , a t(q+2) , . a 1 (q+dq) ( t 0 £A± 

©Mm, qttotUKDH^ dqfiiglM) fcffijfb^, z:<7)?im-e# 

3Hr-# (A (i, j) ) izm?2>&mit. &&7t>af£ttfrt>$mT*ls2>tc.tb. 
[0 0 3 8] 

is^^u^Tig^fH^w (i6) -e&o-c, ^©^^^fc^sewc^-r^ 
m<D*<»mft?-*\z&nmz*<Dmmii\ftK%urfoGF (2 m ) jl©^2© 

[0 0 3 9] 

*K #7 St A U t- fit * £ 4> & v x ? - * 4 -e ^ © S Eft&tt tc g B« T* £ £ fe 4?) , f B 
ilftilLTCD-ROM, CD-R, 7 5 i/ a R O if ©IH^ittitf 
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mm (message digest) £^{C^<Z>fa»££MC|3^-f £ £ £ L V>„ 

[0 0 4 0] 

SMf-^lcMiKMD 5/Vy S/a-Wfit (MMttt 1 2 8 t^y h) , XttSH 
S (Secure Hash Standard) J\ y V =l gggt (SiKHBW: 1 6 0 kf y h) te£<DJ\y 

[0 0 4 1 ] 

?!fD7ftGF (2 m ) &fc5t"rsfi£8tm#6 4 (Dmf&V&Z HgK. 

SI L T» fctl 5 S^^- (2 A) f©f^^hf-^> 
XttdtllC^-rs^©^^-^ £Jgl (19) »CiB»L/T«f# , rs 

#f<Z>^£#mfcfy h (mtel 6J£iLh0>£E8t) ©gp^- # lZ#m U 
©gP^-^lC#ff#lC-e©#SB^t^JC^nT#:GF (2 m ) ±<Dm 1 

maw/^U^-f flf* (Bl (i) ~B3 (i) ) &j£tb2> il&lC, % 
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mF!<Dz<Dfflft?-$iz&mmzz<Dm&ttfaizxuT&iGF (2 ffl ) ±©12 

2M0A"'Jr-f f 1 (C 1 (j) ~C3 (j) ) £;£#)£3!2 

xf^uf^io5, 106) ^(D^m^tiK ^nmimMmzm. 
^107) *<D*km¥mmw<Dmmmm<D3.-*f (2b> #, *MMi ( 

f^i#$:^mf 4^f7^ Uf>V^l 1 0, 12 9) fcfe^'TS^CDTf 
[0 0 4 2] 

©1/2 Oig^tf)^- ^©AU^-^'fffgli^cDMfStllll^^L 

[0 0 4 3] 

BB^J^h coffin fc^JM ^5Xf>y^ (X^y^l 3 0, 131) fc, zi 

- # © ft© <DBI#J<0«7G# T* £ & v *8B#<Z>Bi#HiMR & S TOl6Xf 
[0 0 4 4] 
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[0 0 4 5 ] 

atlfci:^ —Mi: It, f OilffiC/t'jf-ffifitt, *»ff <Z>#fr <D*<D 
^fr?-Z\Z*ft?tl^(Di¥mmi5mzMlk* S1? , a s(p+1) , a s(p+2) , a 

s(p+d P ) ( s l± 0 PA±(Dm ^ pizou±<DMm. aviziu±<Dmm) zmm 
&m 2 m<o* vfj mmit. anR*j©#*j©*<B#4H*- * izznznzomm 

© ft &c o v \ T ic # to e> ti tz. ffi £ -g- t? © t?& s „ 

[0 0 4 6] 

ztibortvnmnzm^&z. mz^^x. -?-<z>n.-im, snp c— an 

[0 0 4 7] 

message digest) &#!f;ttf>f y h JiTBBR^fBK^S. rftlCioT, 
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[0 0 4 8] 
[0 0 4 9] 

r©*§-£\ LT, *©8t^W 4 0 hfy h£A±X 19 2 fcfy 

[0 0 5 0] 

j^t, *&m<Dmm<Di&m<D--mK^gmm*&mLxnm'*&o ##>m> m 

gODDNA ("fJt^-i/ U aK^SE : deoxyribonucleic acid) (D 5? ? I^tT^ K 
[0 0 5 1 ] 

T> 3>lfa-^J/^fA2 ACD^frtt, CPU M^-^ h) > R 

AM, ROM^^U, &t*A- Ft-V **«ft^©iB«gS^e>;fcSft« 
MSiSttl 0T*&£o milSl OtCli, l^ftRAM (VRAM) 1 1 & 
/rtTCRTf-fX^l/^iy^SS^f 1 2#g^£*l<g> t£ac, I/On 
->yh (Affl#!£g) U^IT, fB^fefc CD -Recordable-?^ (J£* 
T, TCD-Rj tn?) 1 6 Katf-S-r- WCD-R^CD 
-ROM^&liDf-fOS^&ff^iil^gSCD-R/RW K^>f ^ 1 
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5#g&B3*lTVNS„ mi^gl OKI*, I/O^^M4^LtI(C 

1 7#g^3ftT^£o 
[0 0 5 2] 

0 cd-r 1 6tf*mm<D&mmmztti&i,x^2>i)K u»m<*t.LT\* 

, CD-R^CD-ROMCDffilC, 77'y>aROM, 7 lx3f S/ -fJl-rJ * V > 
TfcflB&C^-f (MO) , v^*;!/^:*^ (DVD) , XttA-Kf^ 

X^ISS («U.tf>f hfc^UTglBT^S^wlMB^&tlfcfc©) 

[0 0 5 3] 

fiffWi^Bi oicttjgfc, A?M©A^f i: bTffl^-3jf- K l 3, # 

7^^2 0 4(1 i^if 1 2 ®^^WM±©:fr-V;b<Z>&«&fg£'r 

Z>f=.tb(D&*-J -yf 2 04 aM^>f »;f2 04 b (fg-^#§£|gfi 
) Sr^TVNSo flM^Sl 0. VRAM11, Sgggl2, K 
13, x"}*2 0 4, M4, CD-R/RWh*7>f7*15, fig£C 

2Mi/&3*lT^<5. l/-f^ >^^XfAi: lt*«t*liW i n d o w s ( 
Microsoft Corporation (Z) &f£M LT V>5„ * K ]y - t=- ■< > ^7* 

i/^f^tlt, fWCUNIX (X/Open ©ggSfgfO , OS/2 (IBM C 
orporatin Dg&ftgO > M a c O S (Apple Computer (D&mffiW , XI* L 

1 nux (Linus Torvalds <Z>l&R(Xtt£*l8*) ^SttM-TS*^^**^ 

[0 0 5 4] 
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h 1 8 Sr^UT-flrSISMJ: hO-? 1 iC^M£*u ilfg* ^ 

2B, ^t>^S^(7)#<CD^-A^n>ll°rL-^i/X^A^^$tVT^^ cl * 
#McD=i>tf n-#£/x^A2 A, 2BMyn;H^3H jif&*yF? 
1 fc^-T-S-f FC £oT^SCg^£*iTV^ 0 ^tf>*§£\ ny 

e/^-^A2 B©M#^©DN A-»#cDn-if mxm) x$>z> a 
a^iwi#codn A^iB^j'W^^^s-r^^^^ryu^-s/H > • yn^^A^ 

[0 0 5 5] 

3T> ^cM©n>lfrL-^i/X5 : -A2 A(7)f#^agf 1 0(C&, I/Oll 
yM4*Ht, ^^m^nti IT0DN A cfi 5? ? l/tf^ Ftf>Ii2#J 

DNA Sequencer) 4 ^^M$tlT^^ D £/->5r 4 l±, -Mtbtt>^-© 
(Sanger method) (C J: o T D N A Sr^-TS 1 *f il<£>^;frtf> it© 

i/*-^ F(Dmn$:WZfrmZ>* •Q-ytf-OlJjmt. (Maxim D. F 

rank-Kamenetskii: Unraveling DNA (the most important molecule of life, r 
evised and updated) .translated by Lev Liapin, Chapter 6(pp. 59-70) (Perseu 
s Books, 1997) ) izmm^tix^^ 0 y-Ty^-^A It. M<frIfco£— #1©* ? 

F<z>@e#i<z>^;* hf-^&i/o^-^hH ^vxmmmmmmi o fc& 

rzfv^-ymy'^uV^UKm^^xuT&mm^ftoo s/-Ty* 

-4©^t>UtC DNAMRNA (UJfrRBfc : ribonucleic acid) 
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[0 0 5 6] 

(DmmZB-tTicXbT-* (Wii7X#-n-F (ANSIf^) Sr/BV* 

£) fc^CT-v^iggi 7^ffl7^3f-77^;i/i 9 iz^ozsmm^-ztPk 

„ ^TCD^^tC^VxT, 2jIMt^©$Ckte bin(k) T% 1 6 itj&^tf) 

$(kte hex(k) tittfflttS. 
[0 0 5 7] 

4 fr&SU&SftS^** J^-^Ttt, MilbT7f-> (adenine) 
tf^^L/^^H\ ^T — > (guanine) 5r^ti^ 9 V^r^- F, ^h^> (cytosin 
e) ZStiXt? X/^sr^- K, (thymine) * * l/*?- K#-tjft-?;fl 

jSC^A, G, C, &tfTT*3e$*lTV^o fit, ^A, G, C, Jk&TlZlZ 
. T-*±VlZ s £n : € *lhex(41) ,hex(47) ,hex(43) ,hex(54) <fc »JfcS 1 A>f h ( 

^ >5:-g-ti^^ l/*? 1 K©f^*?*;iC^9S/;i/ (uracil) &-£tf * ? l/:*-^ K# 
, 35C^U (hex(55))l?^StlTV\Sc ffiot, n<g(D 51 ? l/*^- K<Z)B2#J£^ 

KCDBe^Jtt, n{®tf)&» (7f->, **7->> t/hi/>, ^$>'(Xtt95S/ 

;i/) ) ©BB#J £ ^t^S. 

[0 0 5 8] 

) #2v^cffi*tB9T?a>y, B'Jcd 1 (VT-yjk&i/ vtsy) #svmc*b 
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-XtpCDJt^A, T (XttU) , G, C, £-£*l^;ftbin(00),bin(ll),bin(Ol), 
bin(10) T*mm~?2>Z.£ZmMVT^2> 0 
[0 0 5 9] 

Y^—y&l^tiy. V v^rf K (a) bin(oo) 

K (TXttU) bin(ll) 
^7-> S:^^ Utf K (G) bin(Ol) 
2/hS/>&-^tf5t^ (C) bin(10) „ 

[0 0 6 0] 

3* Kfcbin(ll) Xtt**T-> * l/*^ Kfcbin(lO) 

> 5/ ht/yZ&tiX? U*?- K£bin(01) tlt%j;^ 0 -^tlJ^fC, T^-*-> 
fc-^tf*^ l/*^ Kfttf^ >&-^t?5? Z RC, 1 ^t 1 -* bin (01) ,bi 

n(10) SrU*;^T, ^T-^Sr-^tf:** U*^- K&tfS/ h S/> fc-^tf * * Utf^ 
RCl#<Z>^-*bin(00),bin(ll) &t| »J ^ft* «fc 3 IC LT J: V*. £ fc, RN 

[0 0 6 1] 

o -?<Z)9!$N£3I&« NCB I (The National Center for Biotechnology Inform 
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ation ) <£ y tlT ? x T/"tM h 1 (ftp://ncbi.nlm.nih.gov/genbank 

/genomes/bacteria/) J; y A^ L tcj^MM (Escherichia coli: E. coli) ODD 

na©-#j©:*# u** K©n#!©-gp-e&5. 

[0 0 6 2] 

EUKlfc^T, DNA^5lt lf©l^ffli6A, 6B (z:M^^±^) 

T-> F7G, hS/^fc^fr:*^;*^ F7 C. > 

Z-gtiX? F7 T J: y &S4i@S©5*? b;*^- K©BiMT*&y, tf&#©M 

llfft:©g| 6 B tt, £6 AlC^UTffiffi&&3* U^K^K^JT?**. ^©I^SIC 
> IS 1 ©fit#8*M^fI 1 0 tCtt-*^©M^#©«6 A©SB?!j£^ir^3fX hf- 
EPt?" AGCTTT • • •" ©£^J©^-#7Wj^<**lS 0 ^ftlZttLT 
, MMSIlOfl ^©-r*:* h^-^tfO^A, G, C, T 5:35 1 ©g£ 

g|^-y;wc*^TJiK#;2 e-/ h©^-*^^ sziiiic iot, Btitf 5 - 

*fcl/T0/Ht'J-f-*BNA ( = bin(0001101111---)) fit, 
^©A-f -J-y BNAtfgfl ©ig^T^ 1 7©r7-3f>^77-f 

;i/2 0 £880*2*15. fO/Ut'J-f-^BNAfflf-^Ilt ^©r^fXh 
<r-&<D 1 /4 fcftot^S. 
[0 0 6 3] 

£©l§£\ *<Dy-*rl/>f7T>( 0<D%M<Dffi'&BL0>A<<( h©*Mtc, 09 
^^©WJtfDN AXttRN A©ift> ?)^§:^tf-^ (EP*>> bin(ll) £;£ 

i^77>f;i/2 0©IS^l/Uh (8t?yh) #f£-??&j£3*lTV^«-&tC, A 
- f-^BNAO^It' 1 /1>f h ©38807 s - 

V*. f bt, -flUfcLT^-if (=r>b?:i-#S/*-^A2 BOimmm) frb&ilfa 
# (n>tfa-^i/XrA2AOMf) tC*f L T 0 2 © D N A#^ 5 ©SB^J'ff 
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<DT-* T ^ )l (ZIP77>f;K XttLHA77>f^) tit 

r^m^^mm) gfozmm?&m&iz&^xmmmmte&& 1/4 h&u, &m 

[0 0 6 4] 

fit, rL-if{iT\ f©^ilfcr;-^>^77^;i/2O©f-^*^02 
£>-#CDfil|-#;<£>^6 ACDBJ^JCDt^* h 7 s - # 5:^70 Slft^lCtt, 
-^>7fA2 BiC&V^, t7-^r>^^T-r;V2 0 EfKZ) A>f ± U -7 s - # B N 
A£, *1 SrJE^T^A, G, C, T (XtiU) ©Mtl^HCjlS^^-rtlli 

2BICJ3VXT, ®2(C^-TJ:e)lC, A^7- U -7 s - # B N ACD tf y h#©^4Eift 
#3Hto TMlsA-'f i~ U —7 s — # NOT(BNA) ( = bin(1110010000- • •)) £*§£o Zl 
7-U -t'-^NOTCBNA)!*, ffi#<Z>Ml§rtt<Z>$l 6 B6D3*^ Utf^ K©BB 
?iJ^tf^7>hf-3! (£^#1" TCGAAA- • •" ) *m 1 iZ'fc-DXmM 
L^A-fT-U-T 1 -^ BNB fcRf-^fe*. t£oT, >f 7" U -7 s - * 

NOT(BNA) 1 £M^T3C^A, G, C, T (XttU) ©Wtl^tCJBfliCjfiSEai 

«*. «bin(iinii • • •) h (Dmmmmmftmnx'ttm u x % ± v>„ 

[0 0 6 5] 

fcfc, C-^r>y77>f^2 0Of-^ 1 *lKLX=L-*? 

m\Z.mm-t2>ftt>*)\Z, C-^>^77^;i/2 OO^SCD-R/RWK?^ 
^1 5fCioTCD-Rl 6 JC|E»U d GO C D - R 1 6 ^itfCiota- 
iffifftcSU&LTfcJ:^. Mx.«-A©AW©^PC0DNACDMH^J'M (^M) 
«> t 1 ^^. h 7 s -* 7*8:3 G/U hgSlCfcStf, SrfflV^T*«©SSC 
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m?-? £LT(DA4-t-V -T-#l^mtZ>H. 3/4G/U hit, BP*>7 
5 0M;UhIIIC^§. CD-ROMffl§ittl!l6 5 0MA 

£„ 

[0 0 6 6] 

—0©T^ ^J©3f@<7)5i^ l/^-^ K©@B?'J> IP*> — o(Z) 

3tfe^=rK> (codon ) fCfcoT&^tlSo l^ffl7$y §8fC&ff&-£- 

§3i05!^ l/;f^ F5:-€-tl-? J tl2 If >y h ©7 s - # T'^ L & £ £ &C# ^ 6 If 

„ Z.(Dffik\Z, m«(D7*-*iZ. 1 A>f hi£&#MV^V%£#). ^(D 6 If y h ©f 
-#<Z>frr^lC2 If y h^fTO^-* ZtfMl>Tm*>ftZ> 1 A-f h©T-*-3?-eio 

[0 0 6 7] 

CS^T^bT^^M^-*) <fc»J, ffij£©Ay*/:x|»««:ffi^ , r» 
^&I^f» (message digest) £|fffi-f£ 0 *«"Ctt-e©A V ^3-Mt5t^ bt 
, ^-f^*h (R. Rivest){Cj:oTJi^$tl^MD 5Ay i/ zLmWLZ&m~? 2>o 

md 5 Ay s/3.BBSit<z>r/b^ruxAtcov^Ttt, * y by-? v-3cyW)i- 

ZfjfcXf^j MCfcoTHglBStlT^S? x^t-f h 2 (http://www.kleinscm 
idt.com/edi/md5. htm) ICBB^3*IT^5. f©MD 5 A y i/^mWi<D7JV 

rJUXAtt, HI85^BB^?8WO 01/80431 Al ICfc&BasStiTV^S. ^Sf^r^b 
7 s -* (f^Xh77^;b) JC-£©MD 5 Ay S/aH»&i6 , r;ifctCJ:oT, 1 
2 8 If y h©H#&te##e>*l«. jiSCOH^fcf a.-#T?fc4ifett&3#<£#6 4 
Ify h©CPU3^ftMS4xSJ:-5tCJ&Si:#^e>tiS*^ 3tf)#ltr&C 1 2 8 ( = 
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2-64) \£v bo)mmmz4¥mzm.^%^nzT*$>z> 0 zom^it. 192 
(=3-6 4) \* v bommm^itmmwL^M^t^^^n^, 

[0 0 6 8] 

h 2 tC;i3V*T4fcW3*lTV*.5, R S Af-^t^ri U 7^ -it (RSA Data Sec 
urity Inc.) IC «fcoTB8»S*lfe^n ^A&ftffiLfe. 

f 10) to*, »»DNACD5t^ t/tf^ K©BB#I Zl*UC*fJ& 

^Knrigict-^o rtitcioT, f©f^^hf-*i^^i 

[0 0 6 9] 

l«Jli?:Mt53^{CJ:ot, RCffi^aflHR&l^35fc**»©«j»#^e>M*UT 
^^^^^©-^©Mv^iB^J^^Sr^e) ZiHZ J:ot -£0>S3#rfit 
[0 0 7 0] 

A»; S/^ggigti: bttt, M;U«iiR2 (FIPS Publication 180, 1993)1? 
g^£*lTV>£ J:e>{C, NBS (National Bureau of Standards) (C J: o Tfll^$ 
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tlfcSHS (Secure Hash Standard) /\ y S/3.Wgt£^ffl LXt) V\ 0 SHSA 

b&mmmtfmbtiZo zmzmlt. wz.it* yrt*9t*m&.-?&Tsj who 
mmmt2 o«~i o o onst-feu, miz-jc^mmzmmirzmziz^n 

IcfcfjSf S-t 1 **. h-r-dr=b2 o;U h~l k;U NfI£lc$g< 
[0 0 7 1 ] 

M^LtflfcitR 3 (R- L. Rivest:"The MD4 message digest algorithm", 
Lecture Notes in Computer Science, 537,303-311(1991))T-PI;^£ tlT <^£M 

D4 Ay i/a.mwcz8>misXZj&^z.3$7Lbn2> B jc#icwh£ 

[0 0 7 2] 

#CJC *f©DNAf|«©Mf (3>lfaL-^i/^rA2A) fc, 3. —if ( 
•T, DNAf|«<Z)«#&#iWTtt, IS 3 OX 7^:71 0 1 iCfcVAT, 2/-^T>«9— 

4 *mmi,xmm£.tez>&n mmtzmEtrz) ©dna^©^®^jo? 

^xhf-^TXltlt, 07 Kmi-^viz, ±m<Dy*7V>( b l fr£A# 
[0 0 7 3] 
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it. <Dmnfr%w&'f--z*L^T. a, s , c, t<Djc<$&*n? 

*lA, G, C, TT?a#»^.fe%©lC«^ < rS 0 

^TXl JC_tfB<Z)MD 5/\y 12 8 fcf y h®I»iAB 1 

©S^l/tf^K^BB^ISTl, SBUIftS, f*^hf-f TXlCMtS 
[0 0 7 4] 

AB 1 =hex(849339ac244cde42b5346ab5989aab61) — (11) 
NA1=2048 

ST 1 =AGCTTTTC, S B 1 =CGCGAAGG 

j£#foHCM^#X.£^3r><. hf-^TXR 1 (=GGAAGC • • ■ -TTTC 
GA) ifflf*^ hf-*TXR 1©MD 5 Ay S/aB5jRKlJ:5S*SlI 

AB-R1, &t>*-tf>^3r* hf-^TXR 1 ©ftsHhpfcSi:© 8if^©5? * 1/ 
it* F©BB#I S T R 1 , SBR1?:^§ 0 I^JSTRl, S B R Hi, _hSE<£> 

BB#JS B l, s T l fc-eti-enaS^raicM^Sjisr £fc 

[0 0 7 5] 

A B R 1 =hex(4eblf eae30f522642b912ce3ea09652b) — (12) 
STR 1 =GGAAGCGC, S B R 1 = C T T T T C G A 

fc&xry? i o 4 icfcVNT> iiMiSioit *&ft&E<z>£tf<z>flMR 

(tt»&4#3e , r-&fll*) > ffiMNAl, f^hf-fTXl, IB^JSTl 
, SBU SSffiABl, a^rfirCDffi^JSTR 1, SBR1, &t>**£#|Bjtf)^ 
iAB R 1 7,^7mU 1 7 1 9 K.fSSM't Z.O)V& 

X 1 #M/U£l 0 OM/U hgflEJSUlKlfc -r^fX hf-^TXl & 
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mmo-?* * - 7 r >r juz&m l x- mm u r «t v*. 

[0 0 7 6] 

KSECf^hf-^TXUfi^lRl (3* l/^f^ K©BBW*|qI) iCNfrT* 
>• *<z>®I#[;#iRjlCil££'rs:#[*a (J^T> r^SE^ftj £^e>) icM#|©i6:fc 
^©£3 hr-^T (i, j) ( i = 1 ~N, j = l~M) iC^ffJ 

f5„ N, M»^tl J ?tl2J^_L©ttS(Z)MiJfefeU, (4) 5£, ( 5 ) i$ 

zm^TmzmmLfr&oiz. hf-^Txi auoo k;w hmm (x 

tti(Z>ffiffit#) r©r*^ hf-* TX 1 IC^bT 1 / 2 OlS 

2 8lcS2j£Stl<6o ^TT'li^^^fS^tC-rSfc^lC, E|7{C^"r<fce>tC^3f* 
hf-!?TXU4^, fro 3 2 3miC#mbfcf§-££2ffi)£t-<5„ HP*>> N = 4 

, flfclfeCDfiP^^X h^-^T (4, 3 2) QKDjC^tf 1 6fij; *J4>fcV^-£lC 

fltrTtltf «fcV*„ jfcfc, gP#^3fX h-^-^T (i, j) 16CT^ 

[0 0 7 7] 

JSiC, milil0(t 07© 1 6£^#(Z)#gP3H^X h^-^T (i 
, j) &^ft^*lffi5£<Z)^g|^-^Ol/lCt£oT 1 2 8 (=16X8) tfy h <zm" 
>f-*-y— r-* GRISt*-*) <fc Vte&Bftr-* A (i, j) idEfft^S,, # 
MT*l«tf>^t&5 L --?';i^LT, ^©i^JCgp^^^p^ h^-^T (i, j) & 
tiCTX^-a-KiCfltSiSasc (T (i, j)) £/§VA£ 0 
[0 0 7 8] 

A ( i , j ) = a s c (T ( i , j ) ) -(13) 

07(CT (3, 11) ©liMt'^t i e> BSlfcasc (T (i, j 
) ) tt, gP4H^* h^-^T (i, j) ©^gR^^^n- KfrSTfe^i:^ 
»J, ^05^3- F#S-t&t&hfc5 £$lzmm*ft$o zamz. WZ.I* 

3 3 ffiIE# 2 0 0 3 - 3 0 1 7 0 2 3 
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m&.<DF}<D®$'7 : -* A (i, 3 2) # 1 2 8 tf >y MC& £>&V> £ £fC&. %<D 
^mz^thfethfrJi^n-F, XltmUT~*<D0 (hex(ooo---))&£<z>**^ - 

T-ttftttoZftZo ^CDMIpL m8iZ^-t4ftT:\ 3 2 ^'Jtf^P^- # A (i 
, j) ##«b*l£ 0 SP^-^A (i, j) ZMlZ^ZZ V Is*?- K©SB 

UtS. E(7tf>gP3H^* h^-^T (i, j) EI 8 (Dcfflfty^— # A (i, 

j) z.i,zmKMi l zmvT-zm-v&z> 0 

[0 0 7 9] 

^MT'li, S^^-^A (i, j) £;tfnyfls(Galois field) GF (2 
m ) ±©A©^^h;i/^^^Ut, SP^-^A (i, j) IZMLX^SUT 

*gf (2 m ) ±aym^(Dm.m-^m^ a *m^bp^t-*-^a (i, j) sns 

y hT?&S£#K m<Z>>fiIli 1 2 8 (6 4ffl2f) £&*J, tfnTftGF ( 2 12 
8 )#^JB£*l£o #MT&#ny&GF (2 128 )_hCD®e^J#^GF (X 

) SH^J^a £lLT#;©5££&:/Bt-£o tfnTflsGF (2 m ) te, 

# n r fa n ti £ r £ # tb £ o 

[0 0 8 0] 

GF (X) = 1 +X 121 + X 126 +X 127 +X 128 - ( 1 4 ) 
a = X -(15) 
^fnrftGF (2 128 )_h©^<^ hJim^lt. GF (X) &hex(1110000100-- 
■ODfcJ&y, atehex(00---0010)£j&S. 4^ai:Lttt, (1+X) 

^^^It'lS. ^fnrftGF (2 128 )±©iMStbttt Mx. 

«©WSSGF' (X) ^^ffl-e^> rfflSEMSGF' (X) iZtt-t 
[0 0 8 1 ] 

GF' (X) =1+ X U + X 124 +X 125 +X 126 +X 127 +X 128 - ( 1 4 A) 
a' = 1 +X + X 2 - ( 1 5 A) 

MSGF (X) »t'$>SIt{t MAl«t4 (Van der Waerde 
n, B. L. (1953), Modern Algebra(2 vols.), p. 77, Ungar, New York) ICfB^ 
ItfeS TKronecker^^^j T'ilt5 3i:^t't6. GF (X) #BE 
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JKn?**£fctt, HM&ICW:, h 3 (http://archives.math.utk.edu/ 

sof tware/msdos/number. theory/ubasic/.html), X it V x "3 '+r A h4 (http://ww 
w. rkma th . r i kkyo . ac . j p/"k i da/ubas i c . htm ) \± $ tl X V a £ ^WtW& ffl 28 M © V 
7h^xTT*&6 TUBASICj (t»©jfi*a*WSS[ rpoLFACT2j ZM^X 
ZttfXgZ. 

[0 0 8 2] 

^DTftGF (2 ffl ) ±<D&&.jba it. k = 2 m -l mffi 
#^GF (X) 

a k = 1 (mo d GF (X) ) -(16) 
a k '*=l (mod GF (X) ) (l^k' <k) - (17) 
ZZ.X\ mmpl, P2, -, prfttffiftnl, n2, -, nr$:MV>T, 
k j; e> iC £ -5 t» <D £. f £ . 

[0 0 8 3] 

k = 2 m - 1 =p l nl • p 2 n2 p r nr - (18) 

Z\<D£g. «7Ca^(i, »«GF (X) *mtLX. a (D (pl nH 
• P 2 n2 p r nr ) ffk* (P I" 1 ' P 2 n2-1 p r nr ) §H, -> (p 1 

nl • p 2 n2 p r nr_1 ) mtfiffitl*) 1 ^3&e>J5sV>t,©T?fetl««kV^ 

£tc, 3SU 7{fcG F (2 m ) ±<DftM<DOUfr(Drt0 iZ-D^X^ (1 6) 

f&iL-t&fctb. k (=2 m -l) *m\,\X &(D&5*&~ l tt.lk<D&oKtm~?2>Z. 

[0 0 8 4] 

j3 _1 =/S k_1 (mod GF (X) ) - ( 1 6 R) 

iot, i^.tfMf-^A (i, j ) zpxmmr&m&izit, m#?-* 

A (i, j) C^ k_1 &5t3M-*lfct«fcV% 

^f>^l 0 6 &C;i3V>T, 'ftfg&Mfi 1 0 te, Ef 8 ©34f ( i = 1 ~4 
) C7)gP5Hr-#A (i, j) fC*fbT#OT#GF (2 128 )±-e, #BH?!I#I«1 ( 
j - 1-3 2) IC^f *fDT?&*Kll^U^-r (Parity) B 1 (i), 2 a ( • 
A (i, j ) W|2^'Jf-f B 2 (i) , &t>*E a 2(j_1) '• A (i, j ) X 
*5«3^Uf^fB3 (i) &ftlt5 0 3*l£(B#ffl^J;£lRj©/SU^-f B 1 ( 
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i) ~B3 (i) T^fitfB) it. Ma^^t, frO«J# 

^GF (X) Zmt. LTJ^TCO £oizm-tZ.t.tfx*gZ> 0 A''Jf-fBl (i) 
~B3 (i) &c£tt&fB# (S) J iZft-tZ 1 ~3 2©fU$:S*LT^U 

[0 0 8 5] 

Bl (i) =EA (i, j) =A ( i , 1) 

+ A ( i , 2) +••• + A ( i , 3 2) - (19) 

B2 (i) =Sa (j_1) -A (i, j) =A (i, 1) 

+ a • A ( i , 2 ) + - + a 31 • A ( i , 3 2) — (2 0) 
B3 (i) = Za 2(j_1) -A (i, j) =A (i, 1) 

+ a 2 -A (i, 2) + -+a 62 -A (i, 32) - (21) 
Z.(Dmi$. (19) i%(DAV9-J B 1 (i) <DK? bumBlt. BIS^-^A 

(i, j) icovNTtr^y brnzmmmmmmmmzft ^xm^nz^trnvx* 

$>Z> 0 (2 0) ^ (2 1) B 2 ( i ) , B 3 ( i ) tt, 

tl?ftBfr?r-*A ( i , j ) £ ( 1 ) 5£© «fc 5tC 1 2 7#C (m= 12 8) J^T 
©MST'Slt, WSSGF (X) $:^i:LT^W$:^e)^ilCJ:oTit 

[0 0 8 6] 

JgfC fiffg^JSMS 1 0 It. H8©^J(j = l~3 2) ©fiP^-^A (i 

, j) (c#fLT#ny#GF (2 128 )±t% K#f#i*J (i = i~4) iztt^zm 

T'^Sf l^Ur-f CI (j) , Sa (l_1) -A (i, j) TfeSfl 2 A U 7^ C 
2 (j) , ^Sa 2(i_1) • A (i, j) tfea3;t'jf^C3 (j) £ff|? 

n„ r*ie><z>®2^j#[«j<z>r?y ^ c 1 (j) ~C3 (j) (^2iii(Z)/N o u^^ 

fit*) tt, ^^a$:MVNT, A^«»GF (X) bTJ^T© «fc 3 

tc^z: /ivf-fci (j) ~C3 (j) fc&tt£fa# (s) 

Stitc^f-r S l~4©?D&jfcl*LT;J3y, £AT<Z):£&«U <Z)1~3 2©«fflT? 
[0 0 8 7] 

CI ( j ) = 2 A ( i , j ) = A ( 1 , j ) 
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+ A (2, j ) +- + A (4, j ) 



- (2 2) 



C 2 ( j ) = S a (i 1} • A ( i , j ) = A ( 1 , j ) 
+ a • A (2, j ) +•••+ a 3 - A (4 , j ) 



- (2 3) 



C 3 ( j ) = S a 2(i 1} • A ( i , j ) = A ( 1 , j ) 
+ a 2 -A (2, j) + — +a 6 -A (4, j) 



(24) 



Bftr-tA (i, j ) iZttLrmffilCAVrJ B 1 (i)~B3 (i) , S 
XfrtV-rJCl (j) ~C3 (j) ZtiMLfc.U^V'KZ b)immt>\ m 8 IZ 1 
6iiflt^at'e^StlTV^S 0 ZL©MiCi3V\Tli, MffiytiJf^Bl (i) ~B 
3 (i) , MWJf-fCl (j) ~C3 (j) tt-e*l-r4l3fiT?*5fc 

n^tiSMtT'^gp^-^ A (i, j) ©ffi£SP<0«7C&IE«MT3£i:#T 
tot, &fr;&tf##uc;J3v^ S#tr-#A (i, j) ©fBiigBoftg 
©Mm (#5i) j£tf&fr3fc#K:, ffi£as©8^& ira£tt*T*tf *v*«^lci4 
, /1Uf-ffitUt, B 1 (i) &tfC 1 (j) , X14B 2 (i) MC2 ( 
j) MW&mm (ft») t-Sfe*^T*%<fcVN 0 ftf0;1iJf-fB2 (i) , C2 ( 
j) £tt£&JB"rs«^lci4, Mx.iZi£2>ftXl*m'Z2-D<Z>Bft7 1 -& A (i, 

j) ««A^f o i ^ jfes^t* o t mm<DffiMB<DGLn*tiimT*%2>m 

[0 0 8 8] 

#f?&t)f#^J{CfeV^T, *ft^*l2«i;T<Z)fflS#"7 = --* A (i, j) <D 

mm® (D & lEm izn ? z\ t w n m «t v % ic t±, ^ a- u-t-^ mm 

HLXBl (i), B2 (i), B3 (i) 0)^*1^2^, TO2l®A°'Jf 
^ttitttCl (j) , C2 (j) , C3 (j) CDM*l**2o«rtS:«M (If 
IT) i-3£WT*=bJ:V^ #efc#*JfcT?fc^#S&#^- 

ottj: vx^-a-ic 14, & i fflco a U-T--T mm tm2 m<da u -x- -f £ rvi u 

^WIotfeiK MfC #??Xl4&#JK:fc^T, j eti-r4x4M^_h«ffi 
«tt©*7fifcIE»K:fT3fe«>K:i4, #ff^.tfS a s(j_1) • A (i, j) TftS^U 
7^ B s (i) (s = 4, 5, •••) , 3U42 a t(i_1) • A ( i , j ) T?»«^U 

f^fct (j) (t = 4, 5, •••) ^tm-ttnt^^o 



3 7 
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[0 0 8 9] 

B8©ai^f-fA (i, j) (DmFwnmziz. 6 4^x12 8^ 

e>#-^iCli, /t'Jf-f Bl (i) ~B3 ( i ) , CI ( j ) ~C 3 ( j ) 1***1 
-fti 1 2 8 tfy h (16/Wh) ^AVr^iifflr-^itt 
, 576-16 (=(64 + 128) • 3 • 1 6 ) /\*-f h £ — SB^r 1 

-* A ( i , j ) 8192-16 (=64 • 128- 16) ;U 

h£:&<5 0 t£oT, £gp©AU 5^ fit^gtf)^- £3P£>3P#-r- # (i, 

j) izMLxmti x i 4mm.izwpbx^^ a 

[0 0 9 0] 

tfUC^CDX^y^l 0 7 IZ&^T, '*^SI|gSlO«, «iE©^i 
©fi, SS^'JOiJcNAl, ;Ht'J-f-^BNl, ;t>Jr-fBl (i) ~B3 
(i) , CI ( j ) ~C3 ( j ) *mfS,v : 4 7 <DV-*c>>f7T4 )l 

2 0{CfH#-r-5o ^©BIIC, 7-^r>^7T>f;i/2 0l:lIffl77^;i/i:bT, 
rtJ-i-V -f-^BN 1 /t'Jf'f B 1 (i) ~B3 ( i ) , CI ( j ) ~C 

3 (j) iL »7 7>f )]yiZmm^X^ J:Vn c JgfC, ;Wt»J-f-*BNU 

X^y^l 0 2tIt{Jlfe|||<liAB U!7-*>y77>f^20 fCfB^ 

[0 0 9 1 ] 

/Wt'J-f-^BNl^^iltCtt, /Wt'J-f-^BNUK 

o-^TtteiscD/w-j-y-^-^BN i) y^v>»^tc«, mhf- 

#TX 1 SWAtfRl 0 0 k/W hg^&JIM&t LT&tit<Z>^-#$¥tC#irjU 
#^-#SM5iCA°iJ^ B 1 (i) ~B3 ( i ) , CI (j) ~C3 ( j ) 

[0 0 9 2] 

JgtC, 0 7lCfc^T, DNAfiHI ^-^f>^77^b 

—7 s - ^ BN 1, yt'Jf'fBl (i) ~B3 (i), CI (j) ~C3 (j) il 
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, 7^^-77>fM 9izmmht=.mmmAB 1, ABRlCfitS:, CD- 
R/RWK7^^1 5&^btCD-Rl 6 ICfE^t L T & J: Vt„ r©CD-Rl 
67>£, 3gfC#Ifc<DCD-ROM£f1^LT ; kJ:<, 3 ft <=> ©ffi#$fc###2HSf 
fC <fc o T 3. - if (c IK 55 £ tl £ c 
[0 0 9 3] 

$B, SJ9©»NA1, SWST1, SB1, S«&iABl, f^WJSTR 

l, sbri, ^tf^fttfJ^MBAB R 1 SflRft^-f I<bny7-y 
yyr^JV2 1 fCf3$S-T3„ 0 7©^* hr-^TXl #jR»C 1 0 0 M/H h 

r>f;i/2 i tp©jt$R£jHt*'y ha-? i ^Ltn>f> x yfi!)ynA>f #3 tc 

[0 0 9 4] 

tkOXTVZf 1 0 9 ICfcViT, D N A'f##<Z)#y&#&£, rL-if^e>j^AM^^ 
*«©S:^o^J»i:«s5 0 fit, (a) n-if ^ &*fli«»E iC^Tf Sf^v 1 

> l^f>f7x^gtl 7©C-^>^7 7>f;V2 0CDttiOA'jT'ffi WJf 
>f B 1 ( i ) ~B 3 (i), CI (j) ~C3 ( j ) ) 

fi7T>()l}l LT"£<D3.--ifizmm-tZ>o — Ts^VZfl 0 9 {Cfc^T, (b 
) n-if^Pj^^-^CDM^^feo^h^lCtt, Xf77l 1 ltc^TbT, 
ftMilll 0&, <7-3r>^:7 7-f ;i/2 OcfJCDA^^U—r-^BN UZ 

i p ? y j ^(Dm^&mh, z\(D&mzntc.7 : -#$:mz-itm^'*-}\s<DW' 

[0 0 9 5] 
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1 o 9 rL-ifii, ^Mtc^CTgp^-*, BP*>H 

S^gHtf)^"?-* A (i, j) ®^©ffl0f-^, 2otf>3|S£"x r - 
#A (4, 16) MA (1, 1 7) ©*S-e<iDMfA^iAt5 £?>IZLT 

£ 0 

[0 0 9 6] 

7£fC, DNAffifSECDrL— !f (01 <DZ2y¥=L-#i/XT&2 B(Dffim%£-tZ> 
) mnt. m5<DXTyzfl 2 l Icfc^T, H-l <Z>jif§*y h?-* 1 (^T># 

ill, ^ -5^:71 0 8l?#y&# (HI ©3>H°zl-^>>^^A2 A 

) frbmmztifcmm. bp^w^e x * K©ffiaf©« 

NA1, SB^fJSTl, SBK iiftiABl. a^SJISTRl, SBR1 

fA2 Bp^©iaii^M©— m-yrj )uzmm-*z> 0 

[0 0 9 7] 

Zfl 2 2 &C£V^, -£©rL-im, ^@at©DNAffli/-'{r>t 

1 iHH#{c*^J^e> 2 0 4 8fH*"e<Z>3# l/tf^ F (DmW lb <D 
[0 0 9 8] 

mm&^2<nmmfrbw&'f--z &i$^t, a, g , c, t©^&-e-n 

TX25:^U rC0®9 <Z>lB^|©W©r >#-^>f > L fcas#®##, 07 
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^XhT-*-#T (4, 1 6) , T (1, 17) (DmfttZVWMTCD 
[0 0 9 9] 

T (4 , 16) =ATTTGGACGGACGTTG -* ATTTGGAC ATTATGGC 
T ( 1 , 17) =ACGGGGTCTATACCTG -» GGCCAACT TATACCTG 

f ut, n---tf©n>n°^.-^>>^^A2 Bmommi&mmmz&^Tib, d 

£ 0 fit, -£©fiH8*M&«W\ ^f7^12 3t:J3V^ ^^^^tlfe^^r 
7s h7=-#TX2{C_tfB<Z>MD 5^^S/3.g5»«:J(SUT 1 2 8 \£y h©lM&ftA 
B 2 £:£#>££:^tC, ^(Z)*? K©SB#I<Z>»NA 2, &tf$fc^fc5fcS£© 

8M-TOC0 5? * K<Z>BB#IS T 2, SB2^M £*i <E> & f*ap<z>ffi1SSSS 

©SSi^-^r^tcfBflrrs. f^^hf-nX2 (09) fc*ff£j|# 

& m. it t ib © m u -e & s = 

[0 10 0] 

A B 2 =hex(1457b51222a83c3222e87cb4d4e63305) ••• (2 5) 
NA2 = 204 8 

S T 2 = AGCTTTTC, SB 2=CGCGAAGG 

tfc©;*^* yi 2 4 lCfcV%T, flm&2EI£tttt, 8*»F©BBW«NA2 4:*fll 

^ME(D@B^j|S[N a i t^Lv^if e>fr&is^> m##m&otv^ #i^c & 
m?me>DN Ammz *wxi*. ^vzfi 2 4 \z&^x. na2 

= NAlT?fe5feA, i#tt^f>y^i2 6{:ffrbt, f***F0>$fe^£l3fcmfc 
<Z>— SPODBB^US T 2, SB2^, S¥^E0K^JST1, SBl£^bV^£ 
e>2>\ JIIC^F ffl^MAB 2tf«9f*ftE<Z>££HBAB 1 (^r-y^l 2 1 

2 128 = i/i o 3S mme>mm) x— %clx^ ntfxgz. tot 
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0)11 )UZ ^FODNAilll *i£tttR E <Z> D N A M £ 

— j £©fiNi£fB»-r$. 

[0101] 

fib. #M*T?W\ ST2 = ST1, S B 2 = S B 1 tff&ttZ>i)\ (11) S 
(25) j£<fc »; AB 2 *AB 1 X*$>Z>t=.&). MmtX'TV? 1 2 6fr*>*T 

mst2, sb 2#, mm&nE*mzm'<f=.m&}<D— : ®e>mF}STR 1, sb 
Fount w&m% E^mz^r^mmmz^mz-m^mx—mhx^^ 

fA2B0f««liilt f®Hlf-^77>f;i/{C r^FfflDNAilli 
, «m«»E(3DDNA«3tlC*fLTia^: (palindrome) ©ffl&lC&S. j fc©fi| 

[0102] 

&MX&. ST2#STR2, SB2*SBR2. (12) ^j&tf ( 2 5 

) Si'JAB 2#AB R 1 T? Ifrfm^y^l 2 8^e>Xf7^1 2 

SlzmfLX. Z<D=l-*?&* b?-* 1 (-Y>#-*>yh) 

DNAfi©MfA^±ffi©^^r-^, HPt3^K^E<73/\°U^'[i# (B 
1 (i)~B3 (i) , CI (j) ~C3 (j) ) (0 8©fi) fcflgAU St 

[0103] 

r^Ctc, 0 6 0^f^7 1 3 0 1C£^T> n>tfj.-^ 2 BcD'M&S 

tf K«D«I!I*W) lCNffT% 4tm?WfalZM&]<D 1 6 :£^(Z>*;*<Z)g|53H^X 
hf-^TF (i, j) (1 = 1 — N, j=l~M) IC^ffS. 4HRHRN, M 
l±«iH^E(Z)^Sf«hl3t;T?*»J, *MXiZ, N = 4, M=3 2T'I)6 0 JgiC 
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, ti^aifft mQo&^fi^** sf-^TF (i, j) z?k<D£oiZT 
hT-$zmz.Tx*-^- Ficmmtzmma s c (tf a, j>) & 

fl^T, 128 (=16-8) If -y h©;Ut'J - f-^ (Mt-*- # ) «fc y 
5S^f-fAF (i, j) tC|Eift-r5. £©#<&iCfc, 3P#^3fX h^-^T 
F (i, j) <D$:^mZRfcLTTX*-n- K^FJCIEjjlStiS. 
[0104] 

AF (i, j) = a s c (TF (i, j) ) - (2 6) 

3 £>MH. El 1 0 iC^f 4 ff T% 3 2 ^[©asa-r- # A F ( i , j ) ffft <b ft 

3„ gp^-^AF (i, j) &3tMLTSB#Ibfclfc-iir# (M^*-*) 

&jc, mm&mmmi*. o 6<£>«;#£iei«ticLT, mi o©#^ ( 

1 = 1-4) ©S^-r-'-^AF (i, j) lC*fLT#nyfl;GF (2 128 )_hT\ 
#Btftf;&ft (j=l~3 2) Ktt~?Z>mT*$>£%Z 1 ^'Jf-f (Parity) B 1 F (i 
) , Sa (H) -AF (i, j) -e&&m2^VTJ B 2 F (i) , &tfZa 2(j ~ 
1} -AF (i, j) t^5i3;1iJf^B3F (i) $rftmi"^c ^tl^©#SB 
^foJOAU^^BlF (i) ~B3F (i) (ilWJf^fl) te> ( 

1 5) ^(D^.myX.OL^m^X. (14) S©W^GF (X) 

t (19) S~ (21) 5££|»I$IIC, «»i JCOVNT 1 ~4<Z>4gHT?#M(t3*l£ 

a 

[0 10 5] 

#CIC, ^©ffMSSISte, HIl 0tf)#?'J (j =1-3 2) <Z>3P#^-#AF 
(i, j) iCMbt**D7*GF (2 128 )±-£\ BH^fAl (1 = 1-4) iC*flT 
Sfnt'SSf 1^'Jr-fCl F (j). Ea (i_1) -AF (i, j ) 2 A 

'Jf-fC2F (j) , WZa 2(i_1) • AF (i, j) 3 A U t A C 3 

F (j) ^ftltS. 3tie><Z)BB^|Hl<Z)A°U^'f C 1 (j) ~C3 (j) 
2WJf-fM) *>, (15) S©4^7C« £MV\T, fr-D (14) 5£CD®£ 
$il#SSGF (X) Sr&ilLT (2 2)S~ (2 4) ^fc^tC, flMR j ICoV* 
T 1 - 3 2©«Bffl^tt»S*l«- 
[0 10 6] 
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i^f-^AF (i, j) IZttLTMlSkKsWrJ B 1 F (i)~B3F (i 
) , &.&JWr4 C 1 F (j) ~C3F (j) 5:Itllfc»^^h;Vi^ 
% 0 1 0 1 6 jIIfc^T;'*t£;ftTV^ 0 

M,?~-$(D2ffi.(DAV^L fiP*>0 8 mm^mE) ©2l0A'Jf^ B 1 (i 
) ~B3 (i), CI (j)~C3 (j) 010 Qffi F ) CD 2 JffiCDA" U -r 
>f B 1 F (i)~B3F (i) , C 1 F (j) ~C3F ( j ) ilBbSbt, ft 
m-tZ^V^-J 5:t-ft5. 08 (#i*MftftF) tc*fbT0lO ( 

F ) (7) i = 1 , 4 CD#ffi#f2f fa©/* 'Jf-fBlF (1) ~ B 3 F (1) , B 
IF (4) ~B3F (4) j = 16, 1 7 tf)U#[;£fSj© A U 9-4 C 1 F ( 1 
6) ~C 3 F (16), C1F ( 1 7) ~C 3 F (17) il^M^ot^Sc & 

#*TC9AU ^-f B1F (i) ~B3F (i) , Xte£-#JC9A U ^ -< C 1 F ( 
j) ~C3F (j) JCfc^T, 1 otfeA'Jf^ #M&oT^*U£, ^CD^fXtt 

[0 10 7] 

t£oT, III 10 (^F) <Z>g|S#^-#AF (i, j) (CfeVM:, i = l, 4 
©ffilj = 16, 1 7CD^J^(Z)3<^{C'egt-^4o(Z)g[5^T r -^AF (1, 16 
) , AF (4, 16), AF (1, 1 7) , AF (4, 1 7) #0 8 (»!*« 

e ) nmm-rzuftfe'zgZo rti^oo^Fco^T-*-^ af a, 

j) te^i^ECOgP^-* A (i, j) H&&m-T*$bZ> Hfrft-tZ. MtfiT* 
[0 10 8] 

01 1H ±fC01 O©imFtf)^-#*;fr£0 8 B 
IF ( 1 ) ~B3F (1), B1F (4) ~B3F (4), C1F (16)~C 
3F (16) , C1F (17) ~C 3 F (17) Zty *) ffi ITg^ b £%C9T*& 
01 1 fC&V^0 8 ^Mft^BP^-* AF (1, 1 6) , AF (4 
, 16) , AF (1, 17) , AF (4, 17) CD&fifC, m^^T- * X 
1, X2, Yl, Y2£^^LTVn& 0 Z.OI'&tx,'?^?- * X 1 , X2, Yl 
, Y2li^tl^tl08 TOME) V>mft7-*A (1, 16) , A (4, 1 
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6) , A ( 1 , 17), A (4, 17) 
[0109] 

^0Xf7^ 1 3 2&CfcV%T, *©fil?&*a.Jl§3SSWU HlO©i^f-fAF 
(i, j) tp-£Ei8©3|5#^-# A (i, j) Hm^-tZ^ftr-* (AF (i 

-eoap^-dfAF d' , j' ) tcMjcs-rs^m^E 

<DB#t-*A (i* , j' ) tt. A'DT^GF (2 128 )±tI4^5:)S< 

Hi 7>Jtc2-3t r o-e&*fc«>, i&^lix^ryyi 3 3izmft-?$> a fbt, 

AF (i' , j* ) *m^X. mi 2(Z)7n-ft- MCt£oT>tf/&i-£«UPi* 
ffEOaS^-* A (i* , j' ) (XI, X2, Yl, Y2) M 
12(Dtmit. ^DTftGF (2 128 )±^H4f SftS. 
[0 110] 

HlltC^T, il6?0©*»»Xl, X2li2otf&Sfeft, 
Hi 6?!|©2oCD;t'Jf'f C1F (16) , C2F (16) Z> M 8 <D 

2o0A'Jf-f CI (16), C2 (16) *^X 1, X2lZMfa?Z>tf, 
^F©Mf-f AF (1, 16), AF (4, 16) £ &JB V%T 2 jg 1 &3g5i 

#jg5£&iffi#irc-s. fiP-fe, ^'Jf^ci (i6) , c i f ( 1 6) fc^f-rstf 

I^0120Xf'y^l4 1© (Gl) ^ (G2) ^t^l). tt, (15 
) 5£tf>£j£5t;a SrfflVMT, A'Jf-fC2 (16) , C 2 F (16) JC^N-SfH* 
^ff^l4 2(0 (G3) (G4)S^j;S„ 
[0111] 

#CtC, (Gl) Sid^ (G2) ^$:§lt, (G 3) 5»£ (G4) 5££5I< Zl 

3© (G5) (G6) 5£##e>*l<5 0 (G5) 

^ (G 6) 5£tf>H&a2 3:^*1^ tlC 1 X, C2Xtt5ItT?, 2 tc 1 &3&ft;£ 

n^f»;yi4 4© (G7) ^trt^t^. £;TlS:2glSHC#^fc*gJ|l, 
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xi, X2&#c©j:e>fc&3 (mi i mm) . **n»#3<H"e&*itf, 

^ 3 /n° U -5^ C3 (16), C 3 F (16) fc£fcfflV*T, 3 tc 1 *3tS£*S^ 
5fcftl8t^lfiT?*4x«, ^tffl/fJfYCl (16) , CI 
F (16) fc£f&M^S;EWT?J:^„ 
[0 112] 

X 1 =hex (43475447474347544347544354434154) - (2 7) 

X 2 = hex (47545447434147474341474754545441) — (2 8) 

Jg(C, 7*^-3- F^J^CTJCWSSIc h r () fcffiv^, ZL©» 
H-? 1 -* S:X^JtcaSij|"r &fc#C<Z><fc3tCJ&5 (01 1#M) . ^©rachr 

0 li, _hIB©BB^asc () t.Mmz. 77s*-n- F#J£ 1 JU b^tt-VM 

[0113] 
c h r (XI) = TACTCTGCTGCGGTGC 

= T(1, 16) =TF (1, 16) -(29) 
chr (X2) = ATTTGGAC GGACGTTG = T (4, 16) - ( 3 0 ) 
ZLtl^U, *fll«»E©aJ^T-*^ S^-^fT (1, 16) fc«»F©«P^"T- 
^Xhr-HF (1, 16) Hlt^L<. SlS^^rX Nf-^T (4, 16) 
OT^mhf-^TF (4, 16) (E!9#flg) t^SrtWS 

a 

[0 1 14] 

#ClC, HI 1 &CfcVMT, »1 7JIJ©*MY1, Y2{COVMT : feK & 1 7 Pi® 
2o®A , 'Jf^ C1F (17) , C2F (17) ^fJ^S g| 8 <D 2 Otf)A° U 
f/Cl (17), C2 (17) *^JtY 1, Y ZiZttfo-tZftftFOmft 
f-nF (1, 17), AF (4, 17) ££fflV>T, Hi 2©^f'y7'l 4 
5CD (G8) ^ (G9) ^J:y&£2 7fcl&M:s2#g^#fc£*l&. ZltlSrS? 
< 3iltCj:oT, **B»Y 1 , Y 2 te^tl^ft*^- y ^ 1 4 6© (G 1 0) 5£T* 

i*iS:HBRtcj»v\fej|g*, Yl, Y 2 tt&0> «fc3 tcfcs (0 

1 l#JR0 . 
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[0 115] 

Y 1 =hex (47544343415441544354474747474341) - (3 1 ) 

Y 2 =hex (41544343544754414743544741414754) ••• (3 2) 

dai i#m) 0 

chr (Yl) = ACGGGGTC TATACCTG = T (1, 17) - ( 3 3 ) 
c h r (Y 2) = TGAAGTCGATGTCCTA 

= T (4, 17) =TF (4, 17) -(34) 

rn«fc»;, mmnwE<DB&T*xhT-*T (4, 17) h^mf<d^9- 

^hf-^TF (4, 17) H\%mh<. 3P#^3rX h^-^T (1, 17) 
£#5W3^3r;* hf-^TF (1, 17) (0 9» £M&£ ' ttfftfrZ 
„ *M©*^lCj:oT*^X 1 , X2, Yl, Y2, HP*>^«mEtf) 

gP3^-#A (1, 16), A (4, 16), A (1, 17), A (4, 17) 
tfl£mK'&KT*gT^Z>Zttfft-frZ> a gP£^-#A (1, 16), A ( 

4, 1 7) -etl^tlgP^-* AF (1, 16),AF(4, 17) t.m— 

[0 116] 

?^^f>^i3 4i:fev>t, ^©'ff$64W£S«^ «^£*i£SP#7-*-# A 
(i' , j' ) , ffl%A (4, 16), A (1, 17) t% 01 0©^FC0A 
-f^-U-T-*-* BN 2 #©^^£^3^-* AF (4, 16), AF (1, 1 
7) r©M^mA.lCj:oTfi^tlSA-r^-U-7 r -^BN2 & 

f^bf-3!TXl' (C^mt-^c JKlCWMSIiSg^ W^PXhf- 
#TX1' j; *J M D 5 A y ^> a Ml ffl 1 2 8 ^' h A B 1 ' £Hl 

fiJU I«iABl' jb^m^EcD^MABl Uf^7"12 1t^ 

?t4 wcmmztiT^z) £.^h^-fr£o-fr*m.m-tz>« *Mt(t abi* 

= AB 1 tfm&-*Z>j)\ Mz-\$mi 0<DM.WF (DBftr-* AF (i, j) tptf) 

J:e>&^§-£fcii, ^0^-teSP^c7)^fi^^^>y ^1 3 2T*IE5tlc$tffi£*i,& 
v^|g'l£#&<5o ro«fce)^*^{c, A B l ' A B l Xt- 



4 7 



ffi£E# 2003-3017023 



#2001-368002 
VZfl 3 5tC^fTt-*U*J:V^ ji^li, A B 1 ' =ABlMibt, t^m* 

j' ) tbtfit (4, 16), (1, 1 7) ffl3t1-£BP3-^r3r* b?-* 
(DMtLXA (4, 16), AF (4, 1 6) RtfA (1, 17), AF (1, 

1 7) mmztiz. 

[0 117] 

xf-y^ i 3 2 tc^x, ffiB-r^>§P^T-*-^ af d' , j' ) o>m 

f ttf ©D N Af l©Mf ^ ^?^E ffl^f - ^ > fiPt»0 8(Z)A-f^U 
-f-^BN 1 £*if§*y bV-2 1 (>f>*-*yh) £^UTitAU n> 

* <d m 3 ^ - # ^ t >r jv iz i h me -r s „ 

[0 118] 

^©X^y^l 3 6 (Cfc^T. ^©'ffffg&^gte, •e©A>ft l J-f-^B 
NUf^hf-^TXl' (C5«#!U ffflf^hf-nxi' i'JM 
D b/\viy=rmm^m^X l 2 8^7 h<Z>^JffiAB 1' £|£ffiU dtf>^ffi 
A B 1 ' *^2POTE<Z)M^MAB 1 {7.7- V3 1 2 1 f^7 7^f ;MCfB^£ 
*lTV^) £^LV^£e>fr£5tfSir-£o it^li, A B 1 ' =ABl#ffe£ir£ 
^}fifX7-^{C<l:otM$nfcMt'J-f-^BN 1 (7)cp{C^^ 
-#£CT^£t§-£{C& > A B 1 ' #ABU^^o r<£>£^C&, #[/tl£#y& 

miz%±T-*(Dmmmzmm?&^(Dft%i$:fto 0 fit, ^f^i3 6-e 

A B 1 ' = AB 1 ^J&iZ-f -5££fC&, Xf7^13 7(C#|fbtf#j!!llif 

i±, mmm.mE&Ajj-v-T-zBN 1 tpr% f^F^itLTv^siJ^T-*- 

#AF (i' , j' ) A (i' , j' ) &5fc#)3 0 ^<D$k 

, mmt^v-ji 3 8(c#f?f^ 0 

[0119] 
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3 1 af (i' , j' ) izttfo-tzmm&mE 

(DmftT-*A (i' , j' ) ©^^iAbttJ:^. r*UC£oT, iifgn* 
[0 12 0] 

z. © j: e> tc^M© ^ v * * =t t-*;wc j; ft n imm t l x umtzw e © a° u 

f-ffi (Bl (i) ~B3 (i) , CI (j) ~C3 (j) ) &]»ALT^5 
. r^tC. ^©^yf^fiil^FCA'iJf^fi (B1F (i)~B3F (i 

), cif ( j ) ~c 3 f (j)) nz&mLT. ffiji-rsau^-r-^ AF ( i 
, j) (Dmmtf'p&^m&izte. Mts^SE©Mf-^A (i, j) 

[0121] 

*m<DrtVTjmmZm^MZ. SNP : Single Nuc 

leotide polymorphism) <D «fc 3 fC^f^©*gHWt J l ^»<£> 5? ? U:*^ K £ 

±13©^©^®^ DN Alffg©rL-ifli, X^y^l 2 1 iCfc^ 
X. uy^yvyr^ U^S-mE ©SB^JS T l , SBl, S»«AB1, 
Jktfmm S T R 1 , SBR1, g»BRUMot, ^f>y^l22~ 
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[0 12 2] 

±^(Dmm(Dmmx^t, ^vfi o sk^t, mi <nmm&WE<D 

;i/ ( 1 ^ Utf^ 2 bf v hfiDf-^T^tf-^) S:fflv^f-*i 
[0 12 3] 

#|bJIC 1 3#J<Z>6 4 bfy h (8AMh) 1*0<Z)g|5#^-# B (i, j) (1 = 1 

-5, j = i ~ i 3) omm*: 1 6mmmmvmL. ^©ancmf-^ 

B (i, j) tt, ^tl^tl07(Z)^^EcfJ©3 2MW5J ? FCDfB^JlC 
*f/£LT^£ 0 3©»'J-e«, S^CDgP^-* B (5, 13) {C^f^"T 

£|II7<Z)^mi^Ete#£b&V^ifc, -ZOmftT-ZB (5, 13) fC&hex( 
000 • • • 000) J: y & § ^ -T-Z-tfttfiQZftXi<^Z> a 
[0124] 

r^^^Ctt, ^T>y^l0 6(C^bt, Ml 3© 6 4 tfy htf)^^- 
#B (i, j) ^^DTftGF (2 64 ) (m=6 4) iffl^ffl^^h^t* 
SP^-^B (i, j) l,C*fLT#DTftGF (2 64 ) ±©m^^^» 
£5^,, #E2T#GF (2 64 ) JKD^#^GF (X) W4^^lTtt 

[0 12 5] 

GF (X) = 1 +X 5 +X 23 +X 43 +X 64 - (3 5) 
a = X - (3 6) 

#ny#GF (2 64 ) ±©EM^i:lt«, ii^roiliiM^ 

GF' (X) fe^MT^, r«W^GF' (X) {C^ff^^^TCh LTte 
[0 12 6] 
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GF' (X) = 1+X 7 +X 62 +X 63 +X 64 -(3 5 A) 

a' = 1+X - ( 3 6 A) 

fit, in i vmmmmmm io«, an <D&n ( i = i ~ 5 ) 03^- 

#B (i, j) iZMLTiSUTfcGF (2 64 ) _h75\ #Bg?!j#l«J (j =1-1 3 
) lZft~? Z> %lV&Z>m 1 AUf-f (Parity) B 1 B (i) , Za (j_1) -B (i, j 
) -e$>-g>H2 A'Jf-f B 2 B ( i ) , &t>*S a 2(j_1) • B ( i , j ) -Z?&£||3 
A'Jf-f B3B (i) £ff|fir-£o ^tlkcDft^te, (19) (2 1) ^ 

tCMltS'J, rCil^'Jf-f mm (BIB (i)~B3B (i))li 
^ft^tl 6 4 If y h"eS-5o 
[0 12 7] 

miz. mm&mmw ioit 113 cd^j ( j = 1 ~ 1 3 ) ©gp^*- # b ( 

i, j) iZfflLXJjU TffcG F (2 64 ) ±T% BB^fnJ ( i = 1 ~5) lZtt~?Z> 
fDT^Sf lA'JrYClB (j) , Za (l_1) -B (i, j) 2 A U t=- 

>f C2B (j) , M2a 2(M) • B (i, j) X*HbZ>% 3 A U 7=->f C 3 B (j 
) £ff-jriT£o rtv^^lf^li, (2 2) (2 4) *Uc*fj£ L T £ U , r 

tf>S2|gtf>/\ o y^-1"M (C1B (j)~C3B.(j)) %^tl^tl6 4 tfy h 

[0 12 8] 

ZL<Dm&, 2ffifflA'Ur'ffi (BIB (i)~B3B (i) , C1B (j) 

~C3B (j ) ) (D?-*m%, EI8©7t'Jf^li (B 1 (i) ~B3 (i) 

, CI (j) ~C3 (j) ) IZSt^Tte&l /4lZ'J>ft<V£Z> 0 lot, A°U 

Tjmmzmmmmzi?rvrMizMmmvmm?&z£.tfT'gz£mz. mmm 

[0 12 9] 

#(Z>gB#BC^$tb£^ #ny#GF (2 64 ) ±CD^|MCi:oT!gl,1il&tflg2 
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[0 13 0] 

m&ir&miz. miizm-t£oiz&z? v*?- f&2 \*v h^-st-ernvx^ 

[0131] 

c */ h > 
g 7T-y 
t > 

U V?iy> )l> 

r 97 — XiZT?-y 

s 97 — y, Xl*ishi/y 

y 0gL< , Xtt£/hS/> 

k 7T-y. Xit^-^y (^b< 

h T^->. isbZ/y. XlZ^^y (3gL<tey^is}l) 

d 7^-y. 97-y. xitr^y (^L<«^^i/;i/) 
b 97— y, i/htsy, Xters.y (mL<teV^is)i) 

n (7r->< isbi/y. 97~y> Xte^ > (3gL < teV^i/JV) ) 
Xte (^^b<(iffi©M) o 
[0 13 2] 
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[0 13 3] 

* hf-^'jA^ iy^mmz^-Dx^mm^nm^x^^iiK mmmt lx& 
, **ie>©^*;* h^-^iiMx.^1 ic^oT^bfeA-r^-u-^*-^ (fit 

/ 4 gst* & § mmm & ir m + %> wm^mm x ^ & f rj # & * . 

[0134] 

*$&ma>MM<Dmm<Dtti<DWK'Dgwiw*z* *m&> ^>/^txa 

[0 13 5] 

VUM£VX<D#yrt9'8.M<D*/->ry-y— (protein Sequencer) tfW^&JS^ 
gl 0C^£:ft£;&#JI&oTVN£ 0 fcfc, -e^BB^^U^M^LTtt, 

^tf^^hf-^ (TX3i:t5) ^-SiMif 1 oic##&3ftS. *WX 
SG5:^iii:bt, f©f^r^hf-^TX3i:Lt, EI 1 4 {C^f <fc $ tC, 
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[0 13 6] 

fe(Z)tc^^-rs 0 tfc. m i 4 (c^v\Tii, -e©^* hT-ztfmyi-fifa (t 
^ymcose^rfii) tc4^?-r\ ^(Dm^^nzw.^-r^>immmiz2 em<D 8 

t?C!)^$^f^^Nf-^TG (i, j ) lC#«l£*lTfc>K 8 2 1fK 
[0 13 7] 

#C(C. fiMittlOil #yfr£;ft£^3f* hf-^TX3 &C_tfE©MD 5 
AyS/rLWifc^fifcLT 12 8 fcfy h©g|liAB 3 £}£#)§£iHac, -?-CDT ^ 7 
^<DBB?fJtf>i&:N A 3. ^SfcHKi: 8^1*00)^ Jm<DmWS T 3, S 

B 3 £##).£> 0 f^rX hf-^TX3 C^SJUfcWfcteliTiB<Z>&y 

A B 3 =hex(0f66dc2b3024a9739d0e912fdel2b8ba) - (4 1) 

N A 3 = 8 2 0 

ST 3 =MRVLKFGG, SB3=TLSWKLGV 

Xhf-^TXR3 (=VGLKWS • • • • FKLVRM) r<Z)^3f 
X hf-^TXR3(DMD i/^»Cj:S^iA B R 3, JktfZ.Ol'r* 

X hT-*-^TXR3©^cH|h^i:(Z) 8M"To(Z)T^ 7 ^(£>IE?!J S T R 3 , S B 
R3 @H^!ISTR3, S B R 3 \t. ±fBtf>SH#l S B 3 , ST3£^*l^ 

X3 ©SB^IJlC^f LTHI^: (palindrome) ©M£UC&£ H^O Z. i:^T't§ 0 
[0 13 8] 

AB R 3 =hex(e895f433ele77f84b3cadeeadla52380) ••• (4 2) 
S T R 3 = VG L KWS L T, S B R 3 = G G F K L V RM 

mz. mmmmmm'i o&, ^nc^^m^mm (&Ptz<ftfe-t$>mm) , ib 

#I<£>IfcNA3, f^hf-^TX3, SB?U S T 3 , SB 3, l^iAB'3, ^ 
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#r«jtf>fe#jsTR3, sbr3, x.&m%fa<DmiftUAB r 3 zlMMst 4 

T4)llzmmLT%£\K m^X. t«iIion M;Uilg!7£|ifl*ifc|il 
1 4 IC^^IC, I^GcD^drX hr-^TX3 £SB#J7jI«J (7^y®?£WJ 

h) (zm^cDgp^H^x hf-^TG (i, j) tc^ti-rs, n, Mte-etien 

£) £#7j[lLT#<b*l£ 8 3 2 (= 8 • 4 • 26) htf>5^X h^*-* (3 

n^TX3' SrftMfcU f^7hf-nX3' £N = 4, M=2 6T' 

frm-TZo ^Jt'lt ^<Z)8;£^#tf)3P#^3f* hf-^TG (i, j) & 

s c () fc^V^T, ^©ti; 6 4 tf*y htf^P^-^AG (i, j) £.l,T®.0 

a 

[0139] 

AG (i, j ) = a s c (TG (i, j ) ) - (4 3) 

014iCTG (3, 11) <Dm.mMT*mt £?IZ, MSasc (TG ( 
i, J ) ) it, mftr** hr-^TG (i, j) (D9tM<D^(Dn - K^*T 

r<Z)|gi{C, #7 ^ 6 if y bOT-ZT-misT^ J:Vn^, 

K^rj) £-£tf>££3P#7-'-* (M-r-*-#) HLXmo. 
[0 14 0] 

01 5H fsmGcAgp^-* AG (i, j) ©@e#!£^LTV>£ 0 ^tUCij^ 

4 hf «y hCDSP^-* AG (i, j) £#n7#GF ( 2 64 ) (m=6 4) ±<Z) 
^CD^^ bJimmk.frftLX. Mf-^AG (i, j) iC*|-LT^fnr#:G F 
( 2 64 ) _h©m^©M^$:lfe^= ^D7ftGF ( 2 64 ) ±0»«GF (X 
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) &t>*£f£^a t bTte, (3 5) 55 (Xtt (3 5A) , &t>* (3 6) 55 ( 
Xli (3 6 A) 55) fc£&&J5T£S. 
[0141] 

JUfrlftfC ttWlfl 0 1*, HI 5C7)#ff (i = l~4) (DBft'r-ZA 
G (i, j ) iCfbT^nT^GF (2 64 ) ±T% #K#J#fa (j = l~26) 
{C^"rS»*e»<5^1 ^'Jf-f (Parity) B 1 G (i), Sa (j_1) -AG (i, j 
) T?*S«2^iJf-f B 2 G ( i ) , WZa 2(H) • AG ( i , j ) 
3/1'Jf-fB3G (i) Ztmirz. ^ti^mfMM. (19) 55 ~ (2 1) 
55(C^UT^3U> rCDlSUBC^yf-f mm (BIG (i) ~B3G (i) ) 

[0 14 2] 

mmmmmm iott his ©##1 ( j = 1 ~ 2 6 ) ©as^- 

(i, j) lC*fLT#nT#GF (2 64 ) _tT*, BB^IrI (i = l~4) KM* 
fimSSl^Uf-fClG (j) , 2a (i_1) -AG (i, j) T?feS»2^ 
Ur>fC2G (j) , M2a 2(M) • AG (i, j) tfeSSI 3 7\° U ^-f C 3 

g (j) &#f-j£-r&. me>©fmi5ii, (22) 55- (24) ^icmit^ 

»J, ^(Z)^2ffi(7)/N°U^'("»$g (C1G (j) ~C3G (j) ) fe J £*l J ?*l6 4 
tfy hT&S. ^©i^tCftaCL/TWbtlfc/^U-r^ BIG ( i ) ~B3G (1 
) , C 1 G ( j ) ~C3G ( j ) f)\ HI 5 (CI 6mmmmT*rtZnT^2> 0 
[0143] 

41 lO (W&tfB 2G (i) tC2G (j) ) tLX^X^. Hi 5©«JCfcV* 
T, A'yf-fB2G (i) , C2G (j) tf)<^£^ffl-f S^CD^-f ^'Jf 

, 2 4 0 (=8-3 0) ;H h £&£ 0 lot, ^©^'Jf-f tf)^-**^ 
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[0 14 4] 

f-3fTX3, HMAB3, ABR3, A° U flMR&W&C^-f X 

fit?B, Se?'J©I£NA 3, ffi?JST3, SB 3, H«J<fAB3, ^IrKDBB^J S T 
R3, SBR3, &tf^#ft©lg#?rtBAB R3 fcig^T^ X^gf 1 7©3>f 
>^77>f;i/2 1 ICfB^f So MIC fMgBlOU 3>f>777>f;i/ 

2 i #<z>ta?R&ii#* v hy-^i %ftVTnyT>y<D-7uA>( #zizmm-t 

©SI *Tfg& n yfyV y 3 1 JC|2»S4XT, I3f^>^-^y h£ 

G<Z>BS#f<Z>8tN A 3, M1MAB3 (XMUCJaCTABRS) 

So 

[0 14 5] 

n>tfa-^i/XrA2A©Mf (7^;iflfi©«»f) it. =l 
-f*^IAS#^S©l:#otli:^§ 0 fit, rL-if^^^MG^c^f^- 

5fsa^-#<z>s:£#&ofci:£&cte, ttMist ion xvmm 

2G (i) , C2G (j) ) 7 r>f;i/£ Ltf©^- 

[0 14 6] 

r 7 _dp>^^ r ^f;i / 2 0^(2-5^^ hr~^TX3 & Z I P7 7^f;i/»St' 
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-if testers. iOBRtC^SIlClSCT, />vS/aWjRKl«fc«K»&llAB 3 feft 
[0 14 7] 

fcff$U HJ5tt»G©£tif©fl|#, iMNA3, f^hf-^TX3, £ 
$HBAB3, A B R 3 > M^ T Jf>f f t&CD-R/RWK7>f ^1 5 
TCD-R 1 6 ICSB^LT^ 30DCD-R1 6^&, 5€lC#ifctf> C D - R 

[0148] 

«ff©t&IB»^-5 ff -4f»c#ff#K:tJr8B#B!W*WlK:35fnr*GF (2 m ) ±cdH 
*K#*J45Kt&SBBJ*J:£ftC;tfn7#GF (2 m ) ±<Z>|g2<Z)}t3f:£5gLT3|2 
[0 14 9] 

^tnzmLx. m#i 6 «fc y/hsv^Aicte, ^a^H*-*^ «i*.tfi~7 

o ©£*^&*&«0>BB#!lc2fr L T itHT ^ £ A U t- fi?*<Z>»## < »J ii^T 

ifltefc**. #tC, =Z>tfrL-^©^tS#fi^6 4 try h<Df&tfcT?feS»-^»Cti 
Wiy^flMR©fr3*&^&iSASfc&JC, f®m©It, 6 4 , 1 2 8, 1 9 2 
, 2 5 6 6 4 ©tefJtfc-r-S^ ttfMt LV*„ 

[0 15 0] 
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m¥y hZMx.Z>mmZv (>2 m ) iltSi:, Z.(DmWiV &itt -5 

3©^n7ftGF (p) &ffiV*fc»-£lCtt, mtfy h ICSI 
g&JfeUTfc&JxSra^A-y^ft^tfmtfy h £Mx 3 A° 

GF (2 m ) &JBv*fcl§£-lCtt, I^©;tUf>f «#£ml^y MCT'^SfcA, 

a u t- -r mm * mm izmm-e # s & £ . 

[0151] 

ajc^zr- F«fc£r«ir&3i*Nfc£bTv*5#, KMr5;i©s 

^M#lcov%T«M J f>-r<*rsfei?>lc, M;UiBg^J##l~3T**VtJ:e>tc, & 
^CX^-xn- F, IKJ*&mf F, n- F&# A 

fit, 5?^ b^"^ F^T^ y^^H©^^^M©@B^JW#5:^#^ 

^-xn- F, F, ^^^fn-F&^m-r-SillgSrMirtl-rsz:^^ 

3- FfeMm-rs.t^tcLTt) <fc^ 0 

[0 15 2] 

tttt&tUM- £#fg £*#£i±-S> J: t> fC IT % «fc V*. 
[0 15 3] 
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/* ) &tf*SF7«H* */) <Z>fI9fCfa#U AyJ/aHRTfft 

[0154] 

[0 15 5] 
[0 15 6] 

tot, ^©/ty-^-ffflfffitt, i&n&am&mmz g&£.&iz. 
v h (Dmmmvmmizmmv tsf(j»s. 

[0 15 7] 
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P (— ^3£l£'{£#§f! : Single Nucleotide Polymorphism) &4>& Vv-ir — # 
[0 15 8] 

srtfUot, a - if #«# $ *i fc @2«#g £ L T v * £ £*| 

[0 2] f0ii©ii©-|3|TWi^t5DNA, jkTf^toyLty 

[04 ] 03 oymmzm <dn Afi?$R©#ys&#©g&«s &^-r ? n - 
[05] *<Dmm<D&m<D-Mizi3v&DN Amm<D3.-*f(DMft(D--m 

[0 6] H5©if^ci< dn AM^rL-if^ftr^^^-r^n-^-v- 

[0 7] g?^E (DNA) (D?.? K (2 0 4 8 ffl) ODBB^J*^ 

tr=5PX h-r-^ £4?tT*3 2#Jtf)§|S#-^df* hf-*T (i, j) iZftmhfr 

[08] «m«»E©as^-*A (i, j) , RtfZ.nbfribW.m2fr 
*^yf-fBl (i) ~C3 (j) S^t0t*5. 

[0 9] KffF (DNA) ©2^1/^ K (2 0 4 81) (DMPiZm-tT 
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[eiio] ^F«f-^AF (i, j), z.n *3 fremiti 

B 1 F ( i ) ~C 3 F ( j ) *7jk~?mT*&Z> 0 
[011] I$^E©^'Jf^ i:I^5^F©^iJf^ ^^ItcS 

[012] ^ftJlfcXl, X2, Yl, Y2&A'D7ftGF ( 2 128 )_tT^ 

[013] 0 7©^i^E0?^ i,*^ KC0@H^J^a-r^^rX h^*-* 
-?-Z\ZMm^tc%k. 5ffT- 1 3^J©gP^-^ B (i, j) fC# 

[014] 'K»G (#>A?SC) 07^;t (8 2 0i) ©SB^lJ^^f^ 

[015] 0 1 4 CD7 ^ 7 l$C0?f2^ r J{C^ LTff JlcS tl£ A 'Jf'fBIG ( 
i) ~C3G (j) 
[^#©mB^] 

1 -jIM^^ h C7 — 2 A, 2B-3>lfa-^>^f^ 3 - =1 > 
©^D/H^ 4-DNA0Di/-^>t-, 1 0 -flH|^3lS11, 15-CD- 
R/RWK7>f^ 16-CD-R, 1 7 -iKJR^-r 19-VX#- 
77^f;K 2 0-9-^>y77^;K 2 1- 3>f>^77^;i/. 3 1-=I> 

■x- > x y 7 r >f 

SEQUENCE LISTING 



<110> Omori, Satoshi 
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<120> Method and apparatus for recording sequence information 
of biological materials 

<130> 2001A16 

<140> 

<141> 

<150> PCT/JPO 1/03324 
<151> 2001-04-18 
<160> 3 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 2048 
<212> DNA 

<213> Escherichia coli 

<400> 1 

agcttttcat tctgactgca acgggcaata tgtctctgtg tggattaaaa aaagagtgtc 60 
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tgatagcagc ttctgaactg gttacctgcc gtgagtaaat taaaatttta ttgacttagg 120 

tcactaaata ctttaaccaa tataggcata gcgcacagac agataaaaat tacagagtac 180 

acaacatcca tgaaacgcat tagcaccacc attaccacca ccatcaccat taccacaggt 240 

aacggtgcgg gctgacgcgt acaggaaaca cagaaaaaag cccgcacctg acagtgcggg 300 

cttttttttt cgaccaaagg taacgaggta acaaccatgc gagtgttgaa gttcggcggt 360 

acatcagtgg caaatgcaga acgttttctg cgtgttgccg atattctgga aagcaatgcc 420 

aggcaggggc aggtggccac cgtcctctct gcccccgcca aaatcaccaa ccacctggtg 480 

gcgatgattg aaaaaaccat tagcggccag gatgctttac ccaatatcag cgatgccgaa 540 

cgtatttttg ccgaactttt gacgggactc gccgccgccc agccggggtt cccgctggcg 600 

caattgaaaa ctttcgtcga tcaggaattt gcccaaataa aacatgtcct gcatggcatt 660 

agtttgttgg ggcagtgccc ggatagcatc aacgctgcgc tgatttgccg tggcgagaaa 720 

atgtcgatcg ccattatggc cggcgtatta gaagcgcgcg gtcacaacgt tactgttatc 780 

gatccggtcg aaaaactgct ggcagtgggg cattacctcg aatctaccgt cgatattgct 840 

gagtccaccc gccgtattgc ggcaagccgc attccggctg atcacatggt gctgatggca 900 

ggtttcaccg ccggtaatga aaaaggcgaa ctggtggtgc ttggacgcaa cggttccgac 960 
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tactctgctg cggtgctggc tgcctgttta cgcgccgatt gttgcgagat ttggacggac 1020 
gttgacgggg tctatacctg cgacccgcgt caggtgcccg atgcgaggtt gttgaagtcg 1080 
atgtcctacc aggaagcgat ggagctttcc tacttcggcg ctaaagttct tcacccccgc 1140 
accattaccc ccatcgccca gttccagatc ccttgcctga ttaaaaatac cggaaatcct 1200 
caagcaccag gtacgctcat tggtgccagc cgtgatgaag acgaattacc ggtcaagggc 1260 
atttccaatc tgaataacat ggcaatgttc agcgtttctg gtccggggat gaaagggatg 1320 
gtcggcatgg cggcgcgcgt ctttgcagcg atgtcacgcg cccgtatttc cgtggtgctg 1380 
attacgcaat catcttccga atacagcatc agtttctgcg ttccacaaag cgactgtgtg 1440 
cgagctgaac gggcaatgca ggaagagttc tacctggaac tgaaagaagg cttactggag 1500 
ccgctggcag tgacggaacg gctggccatt atctcggtgg taggtgatgg tatgcgcacc 1560 
ttgcgtggga tctcggcgaa attctttgcc gcactggccc gcgccaatat caacattgtc 1620 
gccattgctc agggatcttc tgaacgctca atctctgtcg tggtaaataa cgatgatgcg 1680 
accactggcg tgcgcgttac tcatcagatg ctgttcaata ccgatcaggt tatcgaagtg 1740 
tttgtgattg gcgtcggtgg cgttggcggt gcgctgctgg agcaactgaa gcgtcagcaa 1800 
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agctggctga agaataaaca tatcgactta cgtgtctgcg gtgttgccaa ctcgaaggct 1860 
ctgctcacca atgtacatgg ccttaatctg gaaaactggc aggaagaact ggcgcaagcc 1920 
aaagagccgt ttaatctcgg gcgcttaatt cgcctcgtga aagaatatca tctgctgaac 1980 
ccggtcattg ttgactgcac ttccagccag gcagtggcgg atcaatatgc cgacttcctg 2040 
cgcgaagg 2048 
<210> 2 
<211> 2048 
<212> DNA 

<213> Escherichia coli 
<400> 2 

agcttttcat tctgactgca acgggcaata tgtctctgtg tggattaaaa aaagagtgtc 60 
tgatagcagc ttctgaactg gttacctgcc gtgagtaaat taaaatttta ttgacttagg 120 
tcactaaata ctttaaccaa tataggcata gcgcacagac agataaaaat tacagagtac 180 
acaacatcca tgaaacgcat tagcaccacc attaccacca ccatcaccat taccacaggt 240 

aacggtgcgg gctgacgcgt acaggaaaca cagaaaaaag cccgcacctg acagtgcggg 300 

6 6 ffi!iE# 2003-3017023 
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m 



cttttttttt cgaccaaagg taacgaggta acaaccatgc gagtgttgaa gttcggcggt 360 



acatcagtgg caaatgcaga acgttttctg cgtgttgccg atattctgga aagcaatgcc 420 



aggcaggggc aggtggccac cgtcctctct gcccccgcca aaatcaccaa ccacctggtg 480 



gcgatgattg aaaaaaccat tagcggccag gatgctttac ccaatatcag cgatgccgaa 540 



cgtatttttg ccgaactttt gacgggactc gccgccgccc agccggggtt cccgctggcg 600 



caattgaaaa ctttcgtcga tcaggaattt gcccaaataa aacatgtcct gcatggcatt 660 



agtttgttgg ggcagtgccc ggatagcatc aacgctgcgc tgatttgccg tggcgagaaa 720 



atgtcgatcg ccattatggc cggcgtatta gaagcgcgcg gtcacaacgt tactgttatc 780 



gatccggtcg aaaaactgct ggcagtgggg cattacctcg aatctaccgt cgatattgct 840 



gagtccaccc gccgtattgc ggcaagccgc attccggctg atcacatggt gctgatggca 900 



ggtttcaccg ccggtaatga aaaaggcgaa ctggtggtgc ttggacgcaa cggttccgac 960 



tactctgctg cggtgctggc tgcctgttta cgcgccgatt gttgcgagat ttggacatta 1020 



tggcggccaa cttatacctg cgacccgcgt caggtgcccg atgcgaggtt gttgaagtcg 1080 



atgtcctacc aggaagcgat ggagctttcc tacttcggcg ctaaagttct tcacccccgc 1140 
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accattaccc ccatcgccca gttccagatc ccttgcctga ttaaaaatac cggaaatcct 1200 

caagcaccag gtacgctcat tggtgccagc cgtgatgaag acgaattacc ggtcaagggc 1260 

atttccaatc tgaataacat ggcaatgttc agcgtttctg gtccggggat gaaagggatg 1320 

gtcggcatgg cggcgcgcgt ctttgcagcg atgtcacgcg cccgtatttc cgtggtgctg 1380 

attacgcaat catcttccga atacagcatc agtttctgcg ttccacaaag cgactgtgtg 1440 

cgagctgaac gggcaatgca ggaagagttc tacctggaac tgaaagaagg cttactggag 1500 

ccgctggcag tgacggaacg gctggccatt atctcggtgg taggtgatgg tatgcgcacc 1560 

ttgcgtggga tctcggcgaa attctttgcc gcactggccc gcgccaatat caacattgtc 1620 

gccattgctc agggatcttc tgaacgctca atctctgtcg tggtaaataa cgatgatgcg 1680 

accactggcg tgcgcgttac tcatcagatg ctgttcaata ccgatcaggt tatcgaagtg 1740 

tttgtgattg gcgtcggtgg cgttggcggt gcgctgctgg agcaactgaa gcgtcagcaa 1800 

agctggctga agaataaaca tatcgactta cgtgtctgcg gtgttgccaa ctcgaaggct 1860 

ctgctcacca atgtacatgg ccttaatctg gaaaactggc aggaagaact ggcgcaagcc 1920 

aaagagccgt ttaatctcgg gcgcttaatt cgcctcgtga aagaatatca tctgctgaac 1980 

ccggtcattg ttgactgcac ttccagccag gcagtggcgg atcaatatgc cgacttcctg 2040 
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cgcgaagg 2048 
<210> 3 
<211> 820 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Arg Val Leu Lys Phe Gly Gly Thr Ser Val Ala Asn Ala Glu Arg 

15 10 15 

Phe Leu Arg Val Ala Asp He Leu Glu Ser Asn Ala Arg Gin Gly Gin 

20 25 30 

Val Ala Thr Val Leu Ser Ala Pro Ala Lys He Thr Asn His Leu Val 

35 40 45 

Ala Met He Glu Lys Thr He Ser Gly Gin Asp Ala Leu Pro Asn He 
50 55 60 

6 9 ffl!E#2 0 0 3 - 3 0 1 7 0 2 3 
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► 

Ser Asp Ala Glu Arg He Phe Ala Glu Leu Leu Thr Gly Leu Ala Ala 
65 70 75 80 

Ala Gin Pro Gly Phe Pro Leu Ala Gin Leu Lys Thr Phe Val Asp Gin 

85 90 95 

Glu Phe Ala Gin He Lys His Val Leu His Gly He Ser Leu Leu Gly 

100 105 110 

Gin Cys Pro Asp Ser He Asn Ala Ala Leu He Cys Arg Gly Glu Lys 

115 120 125 

Met Ser He Ala lie Met Ala Gly Val Leu Glu Ala Arg Gly His Asn 

130 135 140 

Val Thr Val He Asp Pro Val Glu Lys Leu Leu Ala Val Gly His Tyr 
145 150 155 160 

Leu Glu Ser Thr Val Asp He Ala Glu Ser Thr Arg Arg He Ala Ala 
165 170 175 

Ser Arg He Pro Ala Asp His Met Val Leu Met Ala Gly Phe Thr Ala 

7 0 ffiIE# 2003-3017023 
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180 185 190 

Gly Asn Glu Lys Gly Glu Leu Val Val Leu Gly Arg Asn Gly Ser Asp 

195 200 205 

Tyr Ser Ala Ala Val Leu Ala Ala Cys Leu Arg Ala Asp Cys Cys Glu 

210 215 220 

lie Trp Thr Asp Val Asp Gly Val Tyr Thr Cys Asp Pro Arg Gin Val 
225 230 235 240 

Pro Asp Ala Arg Leu Leu Lys Ser Met Ser Tyr Gin Glu Ala Met Glu 

245 250 255 

Leu Ser Tyr Phe Gly Ala Lys Val Leu His Pro Arg Thr He Thr Pro 

260 265 270 

He Ala Gin Phe Gin He Pro Cys Leu lie Lys Asn Thr Gly Asn Pro 

275 280 285 

Gin Ala Pro Gly Thr Leu lie Gly Ala Ser Arg Asp Glu Asp Glu Leu 
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290 295 300 

Pro Val Lys Gly lie Ser Asn Leu Asn Asn Met Ala Met Phe Ser Val 

305 310 315 320 

Ser Gly Pro Gly Met Lys Gly Met Val Gly Met Ala Ala Arg Val Phe 

325 330 335 

Ala Ala Met Ser Arg Ala Arg He Ser Val Val Leu He Thr Gin Ser 

340 345 350 

Ser Ser Glu Tyr Ser lie Ser Phe Cys Val Pro Gin Ser Asp Cys Val 

355 360 365 

Arg Ala Glu Arg Ala Met Gin Glu Glu Phe Tyr Leu Glu Leu Lys Glu 

370 375 380 

Gly Leu Leu Glu Pro Leu Ala Val Thr Glu Arg Leu Ala lie He Ser 

385 390 395 400 

Val Val Gly Asp Gly Met Arg Thr Leu Arg Gly He Ser Ala Lys Phe 

405 410 415 

7 2 M2OO3-3017O23 
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Phe Ala Ala Leu Ala Arg Ala Asn He Asn He Val Ala He Ala Gin 



420 425 430 



Gly Ser Ser Glu Arg Ser He Ser Val Val Val Asn Asn Asp Asp Ala 



435 440 445 



Thr Thr Gly Val Arg Val Thr His Gin Met Leu Phe Asn Thr Asp Gin 



450 455 460 



Val He Glu Val Phe Val He Gly Val Gly Gly Val Gly Gly Ala Leu 



465 470 475 480 



Leu Glu Gin Leu Lys Arg Gin Gin Ser Trp Leu Lys Asn Lys His He 



485 490 495 



Asp Leu Arg Val Cys Gly Val Ala Asn Ser Lys Ala Leu Leu Thr Asn 



500 505 510 



Val His Gly Leu Asn Leu Glu Asn Trp Gin Glu Glu Leu Ala Gin Ala 



515 520 525 
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Lys Glu Pro Phe Asn Leu Gly Arg Leu He Arg Leu Val Lys Glu Tyr 

530 535 540 

His Leu Leu Asn Pro Val He Val Asp Cys Thr Ser Ser Gin Ala Val 
545 550 555 560 

Ala Asp Gin Tyr Ala Asp Phe Leu Arg Glu Gly Phe His Val Val Thr 

565 570 575 

Pro Asn Lys Lys Ala Asn Thr Ser Ser Met Asp Tyr Tyr His Gin Leu 

580 585 590 

Arg Tyr Ala Ala Glu Lys Ser Arg Arg Lys Phe Leu Tyr Asp Thr Asn 

595 600 605 

Val Gly Ala Gly Leu Pro Val He Glu Asn Leu Gin Asn Leu Leu Asn 

610 615 620 

Ala Gly Asp Glu Leu Met Lys Phe Ser Gly lie Leu Ser Gly Ser Leu 
625 630 635 640 

Ser Tyr He Phe Gly Lys Leu Asp Glu Gly Met Ser Phe Ser Glu Ala 
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645 650 655 

Thr Thr Leu Ala Arg Glu Met Gly Tyr Thr Glu Pro Asp Pro Arg Asp 

660 665 670 

Asp Leu Ser Gly Met Asp Val Ala Arg Lys Leu Leu He Leu Ala Arg 

675 680 685 

Glu Thr Gly Arg Glu Leu Glu Leu Ala Asp lie Glu He Glu Pro Val 

690 695 700 

Leu Pro Ala Glu Phe Asn Ala Glu Gly Asp Val Ala Ala Phe Met Ala 
705 710 715 720 

Asn Leu Ser Gin Leu Asp Asp Leu Phe Ala Ala Arg Val Ala Lys Ala 

725 730 735 

Arg Asp Glu Gly Lys Val Leu Arg Tyr Val Gly Asn He Asp Glu Asp 
740 745 750 

Gly Val Cys Arg Val Lys He Ala Glu Val Asp Gly Asn Asp Pro Leu 

7 5 ffiSE# 2003-3017023 
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755 760 765 

Phe Lys Val Lys Asn Gly Glu Asn Ala Leu Ala Phe Tyr Ser His Tyr 

770 775 780 

Tyr Gin Pro Leu Pro Leu Val Leu Arg Gly Tyr Gly Ala Gly Asn Asp 
785 790 795 800 

Val Thr Ala Ala Gly Val Phe Ala Asp Leu Leu Arg Thr Leu Ser Trp 
805 810 815 

Lys Leu Gly Val 

820 
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[01] 



0® 




VRAM ^ 



1fS8*fl:3I| 

MM 



14 



204a 

207 

[02] 



204b 
N204 



13 



vJ 7 

-19 

-20 



C 



BNB = 11 10 01 00 00 00 00 01_— = NOT (BNA) 
6B 7T ' 
fiA 



7A- 





1 












T 











C 



-7C 



BNA = 00 01 10 11 11 11 11 10 
NOT (BNA) = 11 10 01 00 00 00 00 01 
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[03] 



86 -So 



h^-^^^rS]fcM^#Afc^^7. hr-^TXRUO, M 
D5^rS;-ei 2 8 k'-; h©SI5fiABR 1 £3fca£>£<h3&fC, E^iJSB 

1, st 1 z^n^rLMJifaizm^wz-ZLmFisTR 1, sbri^ 



mwE(D%,m<Dmm. icnai, f^hT^Txi, ib^jsti, 

SBl, g!5fABl> EJISTR1, SBR1, Sl®l5tABRl 



3srrs*K?9^cM?»joaj^^x h^-^t ( i , j > ( i = 1 ~ 

N, j = 1 -M) fC^fiJT^o h^-^T (i, j) 

JgO^glT— :/;WC*^V>T 128 hfy h0/KtU-T-^j;O^§ 
«R^— (i, j) Kl3£lftU gP^-^A (i, j) 



mrnxfan^VT^c 1 ( j ), C2 (j), C3 (j), R^SB^isi© 

/^f^Bl(i), B2(i), B3 (i) SrJftfe-So 



7f7^1 0 T\ 



ffi!iE#2 00 3 - 3017023 
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[04 J 



7x7^1 0 6^6 



1 



( j )~C 3 ( j ), B 1 ( i)~ B 3 ( i) ^-^^T-OUCfE^-rS, 



^1 0 7 



^|#&ECD£itu(Dff$S, tNAl, Ba^iJSTl, SB1, gi&MAB 
1, RtfgE^J S T R 1 , SBR1> g|5IAB R 1 £3 >^>yy r-f 



^1 0 8 



(a) ffiB^-^OgJjc (b) 



~1 0 9 



110 



~C 3(j), Bl(i)~B3 

( i ) &mm -rz. 



OL— if tCAW ~T U — "f— ? B N 

i *mm~rz>o 



^i i i 



&!£# 2003-3017023 



#2001—368002 



[0 5] 



1. E8IST1, SB 1, gSSMBAB 1, R^SB^JSTRl, SBR1, 



* *wt» e t m cnm<Dik&*i&<D&.& fcdna <p<d-J3<d-p\<d 



.12 1 



.12 2 



12 4 




.12 3 



12 5 



rgt^FODNA 
DNA^jgtl^-ji 

©ft ^^tB@-rso 



12 7 



ri5mF©DNA#|ig« 
glip^ECDDNA^ 



DNAff$B<D«i^^ei#|efE©^y^ C 1 ( j )~C 3( j ), B 1 

(i)~B3(i)fflSi ssjiau ^2r-^^r-r;Hc 



12 9 



7s : rv"f\ 3 0^ 



miiE# 2 003-3017023 



#2001—368002 



[06] 



i. 



^hx-^TF (i. j) tCirfJ-T^o Hf-^TF ( i , j) £3r 

7£<D$£m^--7Mz&-3\,*T 128 k'y b©/\*-f ±U O&SgfcJr^-^ 
AF (i, j) (C^&U SPfr^-^AF (i, j) SAW "X" U — 5*— * B 

N2it5. »f-?AF (i, j) £r)&$\lJjfa<Ds*VTj C1F( j ),C2 
F(j),C3F(j), W^SB^lBjCD^y-^-fB lF(i), B 2 F ( i ) , B3F 

( i ) znmtz. 



13 0 



2fflcr)^!)r-fC l(j)~C3(j),Bl(i)~B3(i ),RX*C 1 F( j )~C3 
F(j),BlF(i )~B3F( i )£Jt$$ELTffl3T3 !) U fflS-T£ 

^yf-fCFl(16). CF1(17).BF1(1), BFl(4)i!) > *8>rr£HB# 
=f—^K F (1, 16), A F (4, 16), A F (1, 17) , A F (4, 17) SUStS, 




.13 1 









7-^AF ( i ' , 


j' ) ±0#i5tSKftEO»«-T 


-*A< i ' , j ' 


), (Xl,X2,Yl,Y2)*«7ct 


So 










13 4 









tg^ufcSP^-^A ( i ' . j • ) -e/Ht'j-f 

-^BN2 4 I «*f^Sg|5^-^AF (i* . j' ) 
AB 1 ' £#ffi-rs. AB 1 ' =AB 1 5 



DNAfif*g<D#y&#^ 

T-i'BN 1 

?) SfltAU S3f- 



A'ftU-f-i'BN 
1 ^6>^*X Vt—* 
TX 1 ' SStcU CIO 
MD5*S©I»iA 
B 1'SIffiUAB 1 • 
= AB l Tfc&frt'-S 



1 *TliSfF<Z>ffi«-r 
5^f-^AF(l 

j ' ) l:W5^f 

-*A ( i ' , j ' ) £ 



Sir- ^t^OHc 

3. 



.13 5 



13 6 



,13 7 



^1 3 8 



2003-3017023 



#2001—368002 



[07] 



E 1 




CD 


CJ 


CD 


E — < 


f—i 


<rj c_J> *=cl 


E— « 




CD 


E— h 


CJ 


CD 




C-? CD 


E— • 


E-h 




CD 


CD E— ' 


CD 


c_j 


<td 


r_> 


CD 


CD 




-*d 


«d 


E— ' 




CD 


CD 


CJ) 


CD cj) 






CJ) 






E— " 




CJ) CD 




E-h c_J» 


E — 1 


CJ 


CJ CD 




CD 


-ad 


CJ 


CD 


CD 




CD 


**d 


-ad 


CD 


-ad 


CJ> 


E— • 


CD CD E— » 


CD 




E-h 


CD 


CD 


E-^ 


CJ) 


CJ) CD 


CJ> 


C— . CD 


CJ 


E— ' 


CJ CD 


CJ 




CD 


CD 


CJ 


-ad 


CO 


E— i 


E— 


CJ> 


E— ' 


-< 


-< 


CJ) 


*eJCJ)^ 


E-^ 


CJ) 


CD 


E-^ 


CJ> 


CD 


CD 


CJ>-< 




cj 


E— 


CJ 


CD E— 


E— i 


-ad 


CJ 


-ad 


CJ 


-ad 




CJ 


CJ) 


CJ 


CJ) 


-ad 




CJ) 


CJ) CJ) 


CJ) 


^ 


CJ> 


CJ> 


CJ> 


CD 


E-h 


CD E— ' 




E— i CJ 


E — • 


E — • 


CD CD 


<d 


CD 


E-h 


-< 


CJ 


CD 




E— i 


-ad 


E— • 


CD 


CJ> 


CD 


E— • 


CJ> CD 


CD 


CJ> 


CJ> 


CD 


E— 


-=rj 


CD 


CD 


E-H 


CD -< 


CD 




E— CJ 


CD 


E-h 


CJ 


CJ 


-ad 


CJ 




CD 


CJ 


-ad 


CD 


CJ> 


-< 


CD 


CD CJ) CJ> 


CJ) 


E— • 




E— i 


E— i 


CD 


E-^ 


E— ' CD 




CD E-^ 




E— 


CJ E-h 


CJ 


CJ 


-ad 


CD 


-ad 


CD 




E— 


E-h 


CJ> 


CD 


*t3 


CJ> 


CJ) 


CD E— < CJ) 


CD 


CD 


E— i 


CD 


CD 


CD 


-< 


E-h ^ 




CD *a2 


CD 


E-h 


*>=C CD 


CJ 


-ad 


-ad 


CJ 


CD 


CJ 




CD 


CD 


-ad 


CJ) 


CD 


CD 


CJ) 


CJ) CJ) CJ> 


E— < 


CD 


CJ) 


CD 


CD 


CJ) 


CD 


-ad CJ) 


CD 


CJ 




<r: 


CJ E-h 


<c 




CJ 


CD 


E-h 


CD 




-ad 


CD 


-ad 


CD 


CJ) 


E— i 


<d 


o<o 


CJ) 


CJ) 


E— < 


E— < 


CJ) 




CJ) 


CJ) CJ) 


E— 


CD CD 




CJ 


CD CJ 


E-^ 


CJ 


CJ 


CD 


CJ 


E-h 




cd 


-ad 


CJ) 


E— h 


E— i 


*«: 


CJ) 


-<CD E— ' 


CD 


CD 




<c: 




CD 


E-h 


CJ) 


CJ) 


CJ CJ 


CD 


CJ 


CJ E-h 




CD 


CD 


E-h 


CD 


CJ 


t— 




E— • 


«•*; 


CD 


E— " 




CJ> 


E— CD E— ' 


CJ) 


CJ> 




CJ) 




CD 


CD 


CJ) 


E — • 


CD CJ 


CD 


CD 


CJ CJ 






E-h 


CJ 


E-h 


CJ 




-a* 


E— • 


CJ> 


CD 


E— 




CD 


E— CD E— « 




CD 


CD 




CJ> 


E— < 


-< 


CJ) CD 


-< 


CD E— ■ 




CD 


CD E-h 


CJ 


CD 


E-h 




CJ 


E-h 


CO 


^t- 


CJ 


-ad 


CJ 


e — < 


CLJ) 


CD 


CJ) -< 






C_J> 




CD 


E — ' 




CD 




CJ E — i 


«CJ 


E— < 


E — ■ 


E— • 


CD 


CD 


-ad 


E — 1 


E— H 




-< 


-=d 


e— 


-ad 


E — ' 


CD 


E — ' 


CJ) ^< -< 


CJ) 


CD 


E — 1 


E— ' 


CJ> 


E— ' 


CD 


CJ) 


CJ> 


CD CJ 


CD 


CJ 


E-h 


E-h 


E-h 


E-h 


CD 


-ad 


CJ 


CO 


-< 


CD 


CD 


-ad 


E — i 


CD 


CD 


CJ> CD CD 


E — 1 




CJ) 








E— • 


CJ> CD 


CJ) 


CD E-h 


E— • 


CD 


E-h CJ 


CD 


CJ 


CD 


-sd 


CJ 


-ad 


CO 
























































t — 


r 


E— ' 


-ad 


E— i 


E— i 


E— i 


CD 


<E-0 






CJ) 


CD 


CD 


CD 


E-h 


CJ) E— ' 


E— < 


E-h «ai 




CD 


CJ E-h 


E-h 


CD 


CD 


-ad 


E-h 


CD 




2j 


E— * 


CD 


CD 


E-h 


CD 




<H< 




CD 




E — < 


CD 




CD 


CJ* CD 


E— « 






CJ 


E-h CJ 


CJ 




CJ 


CD 


-ad 


CJ 




E—> 


-< 


-ad 


CD 


E— 




CJ> 


E— ' CJ> 


CD 




E-^ 


CJ> 


E-« 


CD 


E-h 


CJ> CJ> 


E — 1 


CJ E— • 


CJ 




E-h CD 


CD 


CJ 


CD 


CD 


E-h 


CJ 




E-h 


E— ■ 


CJ> 




CJ> 


CJ) 


CD 


«t5 E-^ E— « 


*a5 


E— < 


E— ' 


CD 


E— ' 


CD 


E-h 


E— 


-< 


CD -*S 


CD 




-«< CJ 


E-h 


CD 


E-h 


-ad 


-ad 


CD 


--ft 


-ad 


E— i 


-ad 


CJ) 


CD 


E— i 


CD 


-<CJ) 




E— < 


-*3 


CD 


CJ) 


CD 


CD 


CJ) 


CJ) 


CD -< 


CD 


CD 






CJ 


CJ 


CJ 


-ad 


E-h 




CD 


E— ' 


E— ' 


-ad 


CD 


-< 


CD 


CD 


-=d 




CJ> 


CJ) 


CD 


E — i 


CD 


E— < -< 


CD 


CJ CJ 


CD 


CD 




CD 


CD 


E-h 


CD 


CD 


-ad 


LTD 


CD 


E— < 


E — ' 


CJ) 


CD 


CJ) 


CD 


CD CJ) 


CD 


E— 1 


CD 


CJ) 


E— i 


E— 


-=d 


e— 


CD 


E— ' CD 


CJ 


CJ 


CD CD 




E-h 


CD 


CD 


-ad 


E— 1 




E— 




-ad 


CJ 


CJ> 


<c; 




E— • CD E— • 


CD 


CD 


CD 


E-^ 


CD 


CD 


CD 


CJ> CD 


CD 


CD CJ 






CJ E— 


CJ 


CD 


E— ■ 


E-h 


-ad 


-ad 




CD 


-ad 


-ad 


-ad 


CD 


E— 1 


CJ) 


E— • CJ) CD 






CD 


E— 


CD 


E-h 


CD 


E— i CD 




CD «Z 




CD 


CD CJ 


E-h 


CD 


CD 


CJ 


-ad 


-ad 




E — • 


<*d 


-ad 


E— 1 


E— " 


CD 


CD 


*adCD CJ) 


CJ) 


CD 


CD 




E— ' 


E-h 


CD 


E— • CJ) 




E-^ E-h 


CD 


E— » 


CD E-h 


< 


CJ 


CJ 


-ad 


CD 


CJ 




CD 


-ad 


-ad 


f— i 


CD 


CD 


CD 


CD CD E— « 




CD 


E-h 


CJ) 


CD 


*C 


E— • 


CD CJ 


CJ 


«=CJ E-h 


E— 


CD 


CJ E-h 


CJ 


CD 


-ad 


-ad 


E-h 


E-h 


CO 


E-h 


E— < 


-ad 


-*2 


-ad 


CJ) 




E— »6— • E— i 


CD 


CJ) 


CD 


CD 


CD 


CD 






£— 1 


CD 


CJ 


*d 


E-h CJ 


g— , 


CD 


E-h 


-ad 


CD 


-ad 




CJ 


E — ' 


E— ■ 


CJ) 


CJ> 


CD 


CJ> 


E-^ E-^ 


E— ' 


CJ> 




CD 


E — • 


CD 


CD 


*<E-^ 


CD 


CD CD 


CD 


CD 


CD E-h 


CJ 


E-h 


E— 




CJ 


CD 




E— 


-ad 


-ad 


CJ> 


-ad 


CD 


CJ) 


CD E— i CJ) 


CD 


CD 


CJ) 


CJ) 


CJ> 


CJ) 


CJ> 




CD 


CD E— 




CD 


E-h-=C 




E-h 


CJ 


CD 


E— 


CD 




CJ 


-ad 


CD 


-< 


CD 


CJ> 


CD 


CD E— • 


-< 


CD 


CD 


CD 




CD 


CD 


E-^-< 


CD 


-<CJ 


CD 


CD 


-< CD 


E— h 


CD 


-ad 


CD 


CJ 


CJ 




E— 


-ad 


-*d 


CJ> 


E-^ 


E— < 


E — i 


CD E— • 


CJ) 


E— 


CD 






CD 


CD 


CJ>-< 


CJ 


-<CD 


CJ 


E— 


CD CD 


E-h 


CJ 


CD 


E-h 


CJ 


CD 


iex 


CD 


f—> 


CJ) 


E-h 


CJ) 


E— • 




CD-< *d 


CD 




E— i 




CD 


CD 


CD 


CD 




^h 


CD 


CJ 


CD CD 


CD 


CD 


CJ 


CJ 


CD 


CD 


II 

-ad 


e-h 


CD 


-ad 


-ad 


CJ> 


CD 




E— ' E— • 


CD 


E— • 


CJ) 


CJ) 


CJ> 


CJ> 


E— 


CJ)**; 


E— h 


CD CD 


E— 


CD 


CD 


CJ 


CD 


E-h 


E-h 


CJ 


E-h 


. V CJ 




-ad 


CD 


CJ) 


*s- 




CJ) 


CD CD CD 


CD 


E— 


CD 


CD 


CD 




CD 


CD E— • 


E— ' 


E-h CD 


CD 


CJ 


E— CJ 


CD 


E-h 


-ad 


-ad 


E-h 


CD 


CD 


E— 


CD 


-*d 


CJ) 


CJ> 




CD 


CD CJ) E— 


CD 




E— « 


CD 


CD 


E — i 


CD 


CD E— « 




-<E-h 


E— < 


CJ 


CD E— 


CJ 


CD 


E-h 


-ad 


E-h 


-ad 




-ad 


E — 1 


CJ) 


-< 


CD 


CD 


•< 


E— i -< E— • 


E— i 


CJ> 


CJ) 


CJ) 




E— t 




CD-< 




CD CD 


CD 


CD 


CJ CJ 


CD 


CD 


-ad 


E-h 


-ad 


CJ 




-ad 


CD 


-ad 


CJ) 


CJ) 


E— 




CD 


E— ■ 


CJ) 




CD 




E-^ 


CJ) 


E— cD 


CD 


CD CJ 


E— 




CD CD 


E-h 


CJ 


CJ 


E— ■ 


-ad 


CD 




cj 


CJ 


CJ) 


CJ) 


CJ) 


E— ' 




CJ) CD 


CD 


CD 




E— 




CD 


E-^ 


E— • E— 


CJ 


CD CJ 


CJ 


CD 


E-h E-h 


CD 


E-h 


-ad 


CJ 


E-h 


CD 




CD 


CJ 


CD 


-ad 


CJ> 


CD 


CD 


CJ> CJ) 


E— i 


CJ) 




f— « 




t — i 


CD 


CJ) CJ) 


<C 


CD E— h 


<C 


CD 


e-h e-h 


CJ 


CD 


-ad 


CJ 


E-h 


-ad 




CD 


CD 


CJ) 


CJ 


CD 


E— > 


CD 


CJ) CJ) CD 


E— « 


E— • 






**: 


CJ> 


CJ) 


*c:cj) 


CD 


CJ E-h 


CD 


6— • 


CJ 


CD 


CJ 


-< 


CD 


CJ 


CJ 


CJ 


CD 


E-H 


CD 


CJ) 


-ad 


CD 


E— « 


CJ) CD CD 


E— • 






E-^ 


CD 


CD 


CD 


E— CD 




CJ E— « 


CJ 


CJ 


CJ CJ 


CD 


CD 


E-h 


CD 


CD 


CJ 


-CJ 


CJ 


CJ 


*=C 


-ad 


-ad 




CJ> 


E— • CD 


CD 


CD 


CD 


CD 


E— ' 


CD 


CD 


CJ) E-h 




E-h ^tj 


CD 


~< 


-alCJ 


E— 


CD 


-ad 


en 


CJ 


CD 


~* CJ 
CO ^ 


-< 


CJ 


E— * 


E — " 


«< 


CD 


E — i 


-<^ESCD 




CJ) 


CJ) 


CJ) 




E— ■ 


CJ> 


CJ) E— i 


CD 


CD E— 




E— H 


CJ CD 


CJ 


E-h 


-ad 


-ad 


CD 


-ad 


-ad 


-< 


-*! 


E— < 


■< 


CJ) 


E — ' 


CJ) CD E— 


E — ' 


E— i 


6 — ' 


CJ) 




CJ> 


CJ) 


E— CJ> 


E— 


CD CD 




E-h 


CD CJ 




E— H 


CD 


CJ 


CD 


CJ 


^ E-h 


CJ 


E — 1 


CJ> 


-< 


<c 


CD 




CJ> CJ) CJ) 


E— ' 


CD 


CD 


CD 


E — ' 


CD 




E-h CD 




E— CD 




CJ 


CJ E-h 


CJ 


-ad 


-ad 


-ad 


CD 


CJ 


CD 


CD 


E— • 


CD 


CJ> 




E — ■ 


E— • 


«=tj CD CD 




E— 


CD 


CD 


CD 


CD 


CD 


E— CJ) 


CD 


CJ CJ 


CJ 


CD 


CD CD 


CJ 


CD 


-ad 


E-h 


CJ 


E-h 


bS 


E— 


CD 


CD 


CJ> 


CD 






CD *t: cj> 


CD 




CJ> 




CD 


E— 


CJ) 


CJ) E-h 


E— ' 


E-h CJ 




CD 


en 6-* 


<d 


E—t 


CD 


CD 


E-h 


E-h 


CJ 


CD 


-< 


-*d 




CJ) 


CD 


E-^ CJ) CJ) 


CD 


-< 


CJ> 


CJ> 


CJ> 


CJ> 


CD 


cd 


CD 


E— CD 


CJ 




<JH 


CD 


CD 


E-h 


E— 


CJ 


CJ 


CJ o 

CO CO 

ca cd 


-ad 


E — ' 


E— i 


CJ> 


CJ> 


CJ) 


CJ> 


^£ E— « CJ) 


CD 






-acj 


CJ) 


CD 


E— 


-<CD 


CJ 


E— • CJ 


CJ 




E-h «< 


CJ 


E-h 


CJ 


-ad 


E-h 


-ad 


II II 


CD 


CJ 


-*d 


CJ> 






CJ> 


E-^ 


E-h 






CJ> 


CD 


E— 


CD 


CD 


CJ 


CD CD 


E-h 


CD 


CD CJ 


CD 


E-h 


CD 


-ad 


-ad 


CJ 




E— < 


-ad 


E— 


-ad 


CJ> 




CD 


E— • E-h 


^ 


CD 


CD 


CJ> 


CD 


CD 


CD 


CD CD 


CD 


CD CD 






CD <d 


E-h 


E-h 


CD 


CJ 


-ad 


CD 




CJ 


-ad 


-ad 


CJ) 




CJ) 


E— i 


-<cD 


CJ) 


^ 


CJ> 


E— • 


CJ) 


CD 




E-h CJ> 




CD -aS 


CD 




E-h *=d 


< 


CD 


E-h 


CJ 


E-h 


E-h 




E-h 


CD 


-ad 


CD 






E — " 


CJ) -=EJ CD 


CD 


CD 


E— • 


CD 


*=c 


CJ> 


E-^ 


<H 


CD 


-=C CJ 


CJ 




-<CJ 


CD 


E-h 


CJ 


-ad 


E-h 


CJ 


t— i 


E— • 


E— • 


CJ 


«< 


«< 




CD 


CD CD CD 


E — ' 


CD 






CD 


CD 


-=c 


CD E-h 


CJ 


CD E— i 


CD 


CD 


CD E-h 


E— 


CD 


CD 


CJ 


E-h 


-< 




-*d 


CJ) 


CJ> 


E-h 


CD 


E— i 


E-H 


CD CJ> CD 


CJ> 


CD 


E— • 


CD 


E— « 


E — * 


E-h 


CD CD 


CD 


E-h CD 


E— i 


E— • 


E-h-< 


-ad 


-ad 


-ad 


E-h 


CD 


CD 


i— H 


CJ 


E — ' 


■< 


E— 


CD 


CD 


CD 


CD CJ) CJ) 


CJ) 


CD 


E— « 


E— ■ 


E-h 


CJ> 


CD 


CD 


E— i 


6—i E— « 


CJ 


CD 


CD E-h 


CD 


-ad 


-ad 


CJ 


CJ 


E— ' 




E-h 


£*—• 


-*S 


-ad 


-*S 


CD 


CJ) 


cj) cj) 


E-* 


E-^ 


CD 


CJ> 


E— • 


CD 


E-h 


«*2 CJ) 


CD 


CD 


E-^ 




CD 


CJ 


CD 


<< 


CD 


CJ 


E-h 




E— < 


CJ> 


E— • 


CJ> 


CJ) 




CD 


CJ) E— • CD 


CD 


CD 


E— • 


CD 


CD 


E— 


CD 


*U CJ> 


CD 


E— < CD 


E— « 






-=c: 


CJ 


CJ 


E-h 


CD 


CD 


CO 


E— i 


CD 


E— 


CD 




CD 


E— • 


CJ) E-« «< 


E— 


CJ> 


CJ> 


E-^ 


CD 


CJ) 


CD 


CD CJ) 


E— i 


CJ 


E— 


CD 


E-h CJ 


-a- 


E-h 


CD 


CJ 


-ad 


E-h 




«< 


E-h 


CJ) 


E— i 


CJ) 


CJ) 


CJ) E— i CJ) 


-< 


CJ5 


-=d 


E— i 


-=d 


E— h 


CD 


CD CD 


E— i 


CD 


CD 


CD 


CD CJ 


E-h 


-ad 


-ad 


E— 


CD 


E-h 




CJ 


CJ 


CJ> 


-< 


CD 




E— i 


CD CJ) CJ) 


C-) 


CD 


E— • 




CJ) 


CJ> 


CD 


-< CJ) 




CD 


-< 


E— ' 


CD CD 


-a: 


E-h 


CJ 


CJ 


-ad 


-ad 




CD 


CD 


-ad 


<*: 


CJ> 


«< 


E— < 


E— • CD CJ) 


*c: 


E— 1 


£— • 


E— ' 


CD 




CD 


CJ) E— • 


CJ 


CD CJ 


CJ 


CJ 


E-^CJ 


-ad 


E — • 


E-h 


CD 


-ad 


CJ 


< 




-ad 


E— 


«< 


CD 


E— 


6— . 


CJ> E— ' CD 




E— 


CD 




CD 


E — • 




CD-< 


E— 


CD CD 


E-h 


CJ 


CD CD 




CD 


CD 


CD 


-ad 


E-h 



— . — h es3 CO -=T LO CO C — CO CT> CO ' — • CO CO -=T LTD CO 



*-h •— h i — i CVJ cn3 CO CO CO CO CO CO CO CO CO CO CO 



ffilE# 2003-3017023 



#2001-368002 



[08] 



„ CO 
CO ^ 



LO O 
JO CU 

«— . oo 
en -Q 



o^ , o>^N<»oo , ae»3*oj cu co oo »— 



CO 

„_ lo 
oo oo < 



LO 

CM CO 

•o o 
-a 

LO LO < 
C_> CT> I 



O O CD O OO 



CO O 

«~ o 
CD C3 
LO CO 



O co co o- ct> 

O'O'O OJOO 
J O) CO 



O CO CU 
CO CO "O 

•m co *a 



> w oo *o co ■ t«- m co o t>- oo — 



tt i _o co *a oj co *— co d <w cm "a o 



■ CO 

> lo cu 
i -^r co 



Ot-ua cu . 



> to c— co cu 



co -a -a 
cu co 



CO CU 

oo 

oo 
co co 

CO CO 
CO LO 



i CM J=J • 

• ej t— . 
co co 



0 ajiortt^o cu co — ■*« co cu cu *o 



OO "O 
CD OS 

CO LO 



• OJ CO 

I T3 co 



cu co mo£i«"inc 



)ShOO(OMQCC c_> ^ 



CO CO CD CU c 



CO CU *♦— ' CM — -* ' 
I jo co oa o <" 



> — cu c— 

* CT> ""CJ 4 CO < 

cu oo _a - 



<*— OO JO *0 CO •*— CO , O 13 COLO CU CO 



J "O C— CO CU c 



- CU CU CT> 
« Tf £1 O 

J CO oo oo 
' v., -a « 



LO c 
co e 

LA - 



> -o -a 
» u? • 
loot- 1 



C— CO CO CO 
«~ -O — » _o 
co cu cu oo 

JO LfJ 

oo co 



) JO eO C — OO OO "O *— • CO t>- 



1 co co co co CU t— CT1 ' 



» CO CU ' 

cj lo *o — •* — oa 



CO CU O CO CO ' 



- ct> lo oo co ■ — ■ 0 00-0 — 



co in jo co c 

OO 
CO 

in 



> oo 
i — -a 

I CO oo 



"O TJ" CO 
CO C— CO 

o co co 
coo — 

— CvJCM 
03—00 
CO co «— ■ 
- CO CO • 

j w-. m jo 
> n an 
i oo <o jo 

* CO CU JO • 

OO CO CU I 

t— LO O • 

CM P— JD ( 



CM 

oo oo 
co oa 
co oo 

JD CO 
OO CO 
CO CT» 
CU 
CU 



CO *~ 

— CU 
LO CO 



CO CM 
CO CO 

to oo 



«ocn u< 

C— 1X3 • — • t 



t— oo CO o 

OO 

cr> 

LO 



t*- CO 
CO J=> 

co cm 



— h O CO 
CN J3Tf 
«•—■ CU CO 



> t_o OO ' 
] CO LO C 

* oo oo < 



» LO CO 
> C— CT3 
» LO T3 



> OO ^ -O OJ LO CO C 



i LO CO CM LO 



co e 

OO C 
CM . 



> LO 
} LO 

> LO 



O CO 
CO JO 

co 

CM LO 



CO CO CO c 

— « co jo co -*r 

JO OO CM 



) LO CO 

i cu co 

} CU CO 
> CO co 



CU CO 
OO 

*o cu 



O) «m CO CU CU CO CO 
— CO TO C— LO CU 

CO CM -O C— JO Ol 
OO CO CO LO LO CO 



O -— ' CTi O f — CT» C— CO en CO C— CO —< *«— > OO C— — i CTi CTl Ol ««— i CO »•— > co 



<j_) CO CO oo cu cu 00 ' — ' < 



CM oo • CO 

CO cu cu to < 

CTJ CM CU CM • 

t— -a *o co . 
•^r cu 00 oj * 
CO cu cu 00 • 
CU TJ* CO CO . 

c- — o o to • 

OO CO CU CO c 



cu cu cu « 



oo c 

CM CM 



i co ~o «•— • cu 'O c*— c*— co Lo cu co * 



i-Ot*-«— ccj "O "d « -o CU Of— 



> "O OO CU CM C 

> O T=3 -O 
) CO LO OO 

> *^ *0 oo 

1 CM LO CM 



to co o> CM 

«_ CU CU CO 
— i CO CO cu 

oo o cu cocop-<- • cu* 

co LO OO T3 ** ~ 

cu cu o cu 



) — CJ CO 

> co o «— 

* CO o — 



CU CU 

cu oo *o oo 

CO lO LO CU 



cm co -«cr co * 



CU CU CU Tj* 

o «— . o 

LO CM CO CU 

cu co cu cu 

tOTJCM CO 
CTJ "O CO "O 
CU CM CU CO 

« en o 



cu ' 
I'D 4)< 
I JO OO < 
I CU CU I 
CT» OO ' 
CM CU « 
CM CO 



CU OO JO 



*o CO CO t - — 
CO co -o CO 
CU CO JO *- 1 
CO — • CM CU 
CO cu oo CO 
CO O JO CO 

■o cn cu co 
. ^ "^f cu co cu jo 



co o oo 
•o co t— 



CM CO 



CM LO 

co cu 

CO CM 



CO CM 
LO CO OO 



CU CO CT» CM CO T»* CO CM »o 



jco'oeueucucueot— « 



CU CM CM 

• cu cu *> cu 

) CO CO CTJ CO 



CU CU CO OO ' 



•a -a xi co -a 

CU CO CO cu 



CO CO CU CO 



OO CO OO CO ' 



CM 

cu cu 
oo 



O O CU CTJ -O CO « 



cu eoo^LO- 



> CO CTi 

• co cu 
i co oo 



CU CO CU CO oo 



CU CO 

cu -a -a 
cu cu — - 

CM CT» LO 



c— cu cu cu 

wo cu cu 

CU CN CO OO 

CO LO CU LO 



TT" CO CM 

<r co 
cu cu 
cu «~ c— 

CO LO CO 

*a T3 *a 

CM CO 

oo c— oo 

CU CO CM 

co «— i ea 
•a CU CM 
CJ CD -O 
OO CO CU 



"O CO CO CM "C3 < 



> LO CM LO 
l«-J3 CJ 

> CU LO CO 



> CM CO *o CO CO CO 

> "O OO CO CU CO cu ^ 
CM OO CM CU OO 



CM CO oo oo 
CO T3 O) 
CO LO ^* CM 
CO *0 
CM oo -o cu 
O CO oo 



cu < 



as co co 
ct> *a "o 

CM CO <^f« 
cu »*— < CO 
CU — CM 

cu cu -o 

CU CT» CTi 
« C— CU CU JO 



• ^•CM O 

• CM CU JO C 
I CU CU «— ' 



i cm co 
cu co 
cu -a 



to co *xo «~- ca^ci* co eu co 

CO CO O CN O T5 CO CJ OO ' 
«OTfov-J3C---a^'X3Cn<« OJO CU CU CU TO 
CU CO CO CU CM *— < -^T* CO CU "O CO CO — CT> < 

co — lo co jo coco^rcoLO «e«j^'Trrr< 



CO LO O <=> CO CO CO CM L0OOeNOeNL0Ot-OU5NCNC^ON«0«OLftL0C0 

o — ooooo 

CM CO LO CM * — « CO LO LO «*CT CM CO CO T 1 CM LO CO CO C" — CM CO CO CO CO CM CM CO CO CO CO fr— 

CO — — CO — — ^ — — » oooooo«« OO —i oooooooooo-< <=>— -< 

LfSlflOOMN-NNN^TrMtOWWrrrtOCOCONN^'^Wt-COCOTrO-- 
— < — CO CO — - CU *— ' " CO •— • CO — CZ3 — CO CO — CO CO CO CO CO CO — • — • CO CO CO CO ' — ■ 

C— CO CM CO CM CO CO LO CO C — CO CO CO LO t*~ CO CM — ' C*— CO CO CO CO C— ^ CO LO CO CO C— O 

CZ5 CO — * CO CO *~ • CO CO — -* — -« CO CO ' — • — CO C3 • — ' CO — -• CO CO CO CO — CO CO 
CO CO LO LO CM CM CM CO CO — « CO CO CO CO C— CM LO CO CO LO LO CO "^1* CO CO CO LO C— 

co co co — — co o ooo — coco — co — coco — — co — — — coco - cocoeo — > 
co c — cm — • co co co co co co cm lo lo ^« co lo co cm — ottocmc*. tt^ctloc— i 
^ co — co — ooooooooo — — oo — coco — cocococo — coco — — < 

CO CO CO — C— CO — CO ^* O •— < LO CM — C— CM -*3* CO C— CO LO LO O LO CO O < 

cooo — — — — oooo — — o o — — oo — — o — — o — — o — oo< 

■^T LO CM LO O O O C— O O O C— — CO LO C— -^T CO CO LO CO O — O CM LO ^J* O LO — -* 

o^o^csoo — ooo — — o — — o — o — — oo — oo — ooo — — 

COLOCO — CO — — LOCOCOC— TTCOOLOOLOC— CMOCO — COCOCMCOCMOLOOLO^ 

CO — o — o — — — — — — ooo— o — — oo— — — ooooo— o — o 

C--OLOCDCOC--COOCOCOC— ^fCO CM CMCOOCOCOcOCO^rcOC— t— CO — -^tooolo 

o— ^oo — oooo — oooo — o — oo — oo — — — — oooo — 

CO LO O OJ CO CO CO CM CO O LO CO LO ^T 1 CO CM C— ■ O tO f— CM CM C— CO CO CO CO "^3" t— — CO CO 



_ _ _ _) — o — o — o — o — — oo — o — o — o — — — o||/ — — C— CO 

OOOOCMO — — C— OCOOr— CM CO CM C— CO C— C*- CM CO **CT CO LO ^rUSTj' CM LO l>- "^T" 

ooooo — — — o — o — o — o — — — — o — o — — — oooo — — o 

O CO LO D— CM CM -KT CO OLOCO — OC—COC— COCMCOCOCOf— CO OCOCMt"— LO ^» CM t- O 

CO o — — - o o o oo — — — o — — — — oooo — — ooo — — oo— o 

LO CM CO O LO CM C— O LO "^T CO LO CO O CO CO CO O LO O CO CO *— " • tf CO OJ CO O CM CO 

— ^cooo — o — o — o — — o o *-«o — o — oo — — — ooooooo 

LO CO CO CO O CO C— CM CMCOLOC—CO — COCMOJ OJ CO^CfOJCO^^rCMOLO — — 

— «ooo — oo — — o o — — — o — — ooooooooooo — — — 

«— i CO OJ C— LO CO LO -^j* LO CM CO ■— O ^ LO o C— CO LO CO "^J* CM CO CO CO i— • LO c— ^* 



O 005X3Tf 



1— OO CD CO 



CTi CO jO « 
jO CD **— * 



■> ( oj oo 
J c*— cn jo 

5 TO LO CT3 
3 LO CD LO 
^ CM CO CO 
5 OO 



■T — ' CM CO -^T 1 LO CO OO CTD CO — • CM CO "'O* LO CO C*— OO 0"> CO — OO CO TJ« LO CO t>- CO CTi CO ' — ■ CM — 
^ , — , ^ , ^ , , — i r-i , — . CM OO CM OJ CM CM CM CM CM OJ CO COOO CO 



£fJSE# 2003 -3017023 



#2001—368002 



[09] 



PL, ' 



E—h 


-32 


CD 


CJ> 


CD 


E — ' 


H 


-32 


CJ) 




E— i 


C_i CD 


E— " 


CJ> 


CJ> 


-32 


CJ) 


CJ> 


E— 


E — « 


-32 


-32 


CD 


CJ> 


E — ' 


CD 


C_5 


-32 CJ> 


CD 


CD 


-32 


-*2 


E— i 


-< 


CD 


CD 


CJ> 


CD 


CJ) 


-=«2 




*t2CJ> 


-32 


-32 


CD 


E— 


CJ> 


CD 


-32 


E— 


CJ> 


E-h 


CJ) 


CJ5 


CD 


-32 


CD 


-32cj> 


CD 


CD 


CD 


-< 




CD 


-< 


C_J> 


E— 


CD 


CD 


E-h 


CD 


-a2 E— 


CD 


CD 


CD 


CJ> 


CJ) 


CJ> 


CJ) 


E— 


CD 


CJ> 


E— 


C-> 


CD 


c_> 




CD CD 


CJ) 


-32 


E— • 


E— i 


CJ) 


E— 


**J 


-32 


CJ> 


-32 


CJ) 




E— < 


C_J> CD 


E— i 


CJ> 


E— ' 


C_3 


CJ> 


-=2 


-32 


C_3 


-32 


E— 


CJJ 


CD 


E-^ 


E— 




CJ>-32 


C-5 


-32 


CJ> 


CJ> 


CJ> 


CJ> 


-a- 


-32 


CJ) 


CJ> 


CJ> 




C-> 


-32 c^ 


CJ) 


CJ) 


-32 


E— « 


CJ) 


E-H 


-32 


E— i 


CJ> 


E-^ 


E— " 


CD 


CD 


*x2 


CD 


6— • -s2 


CJ> 


CD 


E— 


-32 


E— • 


CD 


CJ) 


CD 


E-h 


CJ) 


CD 




CD 


CJ) CJ) 


CD 


E— • 


E— ' 


CD 


-32 


CD 


E— 


CD 


-32 


CD 


-32 


E— ' 


CJ) 


CD 


E— < 


CJ CJ> 


-32 


CJ> 


CD 


CJ> 


-< 


CD 


CJ> 


«< 


CD 


CD 


CJ) 


CJ> 


CJ> 


E— ♦ *t2 


E-^ 


E— i 


E— ' 


E-h 


E— 


CD 


-32 


CJ> 


E— » 


-32 


E— i 


CJ> 


E— i 


CJ> 




-a2 CD 


-32 


CD 


E— 


6— « 


CJ> 


CD 


-a2 


CJ) 


CJ) 


CD 


E— i 


CJ> 


CD 


CD E— > 


CD 


CD 


-32 


-3d 


E— ' 


-32 


-32 


CD 


-< 


CD 


E— ■ 


-32 


CD 


CJ> 


-32 


-32 O 


CD 


CJ5 


cd 


CD 


-32 


CJ) 


CD 


CD 


CJ> 


CJ> 


CJ> 


CJ> 


E— 


CD <CJ> 


CD 


CD 


CJ> 


CD 


-< 


CJ> 


CD 


C_2 


-32 


-32 


-32 


CJ> 


E-^ 


-32 


-32 


CJ CD 


E— - 


CD 


-32 


CD 




CD 


CJ) 


E— " 


-a2 


CD 


<c: 


CD 


CJ) 


CJ> E— • 


E— ' 


CJ> 


-32 


CJ) 


CJ> 


CJ> 


E— i 


CD 


CD 


-32 


CJ> 


CD 


CJ) 


E-^ 


C-> 


CJ3 CD 


CJ) 


E-h 


CD 




cj> 


E— < 


E— i 


•< 


CJ> 


-32 


CD 


E— < 


CD 


CD^tJ 


-32 


-32 


CD 


E-^ 


C_3 


-32 


C_5 


C-> 


<CJ) 


CD 


CJ> 


CJ> 


E— 


-32 


CD 


CD E— 


CD 


CJ> 




E — « 


-32 


CD 


E— • 


-32 


CJ) 


E— 


CD 


E — < 


CJ> 


CJ)*j2 




-*2 


CD 


CD 


-32 


CJ> 


E— ' 


CD 


CJ> 


CD 


CD 


C-5 


C-> 


-32 


-32 


E— CJ> 


E-h 




-< 


E— i 


cj> 


CD 


E— • 


-32 


CD 


E — « 


CD 


E— 1 




CD CD 


-32 


<CJ» 


E-^ 


-=< 


CJ 


CD 


-32 


CD 


E— ' 


-32 


CD 


CD 


E— 4 


CJ> 


CD 


E— < -32 


CJ) 


E — ' 


-*2 


CJ) 




CJ) 


6— 4 


o 


CD 


-*2 


CJ> 




^2 






CD 


6— 


-32 


CD 


-32 


-3S 


C-> 


E— 


CJ> 




E— ' 




E— « 


CD 


CD-< 


E— 


6— 


-*2 


«< 


E— * 


-*2 


E— • 


CD 




CJ) 


-< 


<t2 




CD E— • 


E— 




E — 1 


CD 


CJ> 


-32 


CJ) 


CD 


CJ> 


CD 


C-> 


E— 


-32 


E— 


E-^ 


E— < CD 


-12 


CJ) 


-< 


CD 


CD 


-< 


E— i 


CD 


CD 


CJ> 


CD 


CD 


E— • 


-32C3 


-32 




*d 


E— • 


CJ) 


CJ> 


C-) 


CD 


E— « 


E-h 


CD 


E— 


CJ> 


CD 


CJ> 


CD^tJ 


CJ> 


-32 


«< 


e— 


-32 


E— « 


E— . 


E— • 


CD 


-< 


E — 1 


CD 


<i2 


<t2cj> 


CD 


CD 


CD 


E— < 


CJ> 


E — ' 


E— 


^ 


-32 


-32 


CD 


CJ) 


E— « 


E— 


CD 


CD-< 


E— 


CD 


*j2 


E— i 


CD 


CD 


E— i 


CD 


-*2 


-*2 


E— < 


<c: 


CJ> 


CD -32 


E — • 


CD 


^c: 


CD 


C_3 


C-i 


f— . 


-32 


CJ) 


-32 


c_> 


E— 


CJ> 


CJ) 


E— 


C->CD 


^2 


C-5 


6— i 


-32 


-*2 


CD 


6— • 


-32 


CJ> 


-32 


E— ' 






-a2 E— 


CJ> 


E— . 


CD 


E~h 


^-3 


CJ> 


E— < 


CJ> 


E-h 


CJ> 


-32 


E — ' 


CD 


CD 


C-5 


CD CD 


E— « 


CJ> 


6— i 


E— ' 


CJ) 


«< 


CJ) 


CJ) 


CD 


-=*2 


E— i 






E— E— 


CD 


E— i 


CJ) 


E— 


-32 


E— i 




CD 


-32 


CD 




-32 


C^> 


E— 


CD 


E-^-32 


-32 


CD 


-32 


E— i 


-32 


CJ> 


CD 


E— i 


CD 


-32 


CJ> 






H< 


CD 


C_3 


CD 


CD 


CJ) 


-32 


CJ> 


CD 


-32 


CD 


CD 


-32 


-32 


-32 


CJ) 


CJ)CJ> 


-32 


E— « 


CD 


E— i 


E— ■ 


-< 


CD 


-32 


CD 


-*2 


-< 


CD 


-32 


*t2cj> 


CJ> 


CD 


E-h 


CD 


E— • 


-=J2 


CD 


CJ) 


CJ> 


CD 


CD 


-32 


-32 


CD 


CD 


6— CD 


CD 


-32 


CD 


E-^ 


E— • 


CJ> 


CD 


CJ) 


CD 


CD 


-=d 


CJ) 


CD 


E — < CD 


CJ) 


E— i 


E— ' 


-32 


E — 1 


-32 


CD 


E— i 


CD 


CJ> 


CJ> 


CD 


CD 




E— i 


CD CD 


-32 


E— 


E— < 


-*2 


-32 


CJ) 


CJ> 


-*2 


-=*2 


E— i 


CD 


E— ' 


CD 


CD CD 


E— < 


CD 


CD 


CD 




CD 


CD 


CD 


CJ> 


-32 


-32 


CJ> 


E-h 


C_3 


CD 


E— < E— ' 


-32 


-32 


CD 


-32 


-32 


-32 


CD 


E— i 


CJ> 


E — • 


CJ) 


CD 


CJ> 


CJ>CD 


E— i 


CD 


E— < 


CJ> 


E — ♦ 


CD 


-32 


CD 


-32 


-3^ 


CD 


CD 


CJ> 


E— « 


CD 


CD 


-32 


-32 


^ 




**2 


E— i 


E-^ 


CD 


CD 


-*2 


CJ5 


CLJ> 




CD CD 


-32 


E— « 


E— • 


CD 


E— • 


CJ) 


**2 


E — • 


E— 


CD 


E— i 


CD 


E— • 


-32 


CJ> 


CJ>-< 


CD 


CJ) 


C5 




-*2 


E— i 


CD 


CD 


CD 


CD 


CD 


E— 


CJ> 


CDE— « 


CJ> 


CD 


-32 


E— 1 


CD 


CJ) 


CJ> 


-32 


E— i 


E-h 


CD 


CJ> 


E— < 


C_JJ 


CD 


^J2^«2 


E-h 


E-H 


E— • 


E— 


-32 


«*2 


-32 


CJ) 


**2 


E— < 


E— i 


E— 


CD 


UO 


CD 


CD 


CD 


-32 


-32 


-32 


E — ' 


CD 


-32 


CJ> 


-32 


E— « 


CJ> 


E— 


CD 


E-i-32 


CD 


-32 


CJ) 


E— « 


E — ' 


CJ> 


CJ) 


CD 


CJ> 


-*2 


E— « 






CJ>-a2 


CJ> 


E— i 


CJ) 


CD 


-32 


E— < 


CD 


CD 


CD 


CD 


CJ> 




E— * 


CJ> 


E— » 


E-h -32 


C_3 


CD 


6—" 


-< 


-< 


CJ> 


-< 


CD 


CJ) 


CD 


E— i 


CJ> 


CD 


CD C_3 


C-> 


C-5 


C3 


CJ> 


-32 


-32 


CD 


CD 


E— i 


-< 


CD 


E— < 


-32 


-32 


E-H 


CJ>CD 


E— H 


CD 


CJ) 


-*2 


CD 


-=*2 


CD 


CJ) 


CD 


CJ> 


E— • 




<c2 


CD CD 


CD 




CD 


C-5 


E — i 


-32 


CJ> 


-32 


CJ> 


CD 


CD 




CD 


E— ■ 


CD 


-32 CD 


CJi 


CJ) 


E— 


-32 


-*2 


CJ) 


E— * 


E — < 


E— ■ 


CD 


E— i 


-32 


CJ> 


E— CD 


<«2 


-32 


CJ> 




CJ> 


-32 


C-) 


-32 


CD 


C_) 


E— i 


CD 


CD 


E— 


CJ> 


CDE— • 


CJ 


CD 



it 



CD 


E— 


CJ> 


E-h 


CJ> 


E-h 


-32 


CD 


-32 


-32 


CD 


-32 


E-H 


-32 


CD 


CD 


CD 


CD 


-32 


-32 


-32 


E-h 


CD 


CJ) 


CD 


CD 


CD 


CD 


CJ) 


CJ) 


CD 


CD 




E— • 


CD 




-32 


CJ> 


CD 


-32 


E — * 


e- 


-32 


CD 


E— • 


C-> 


c_> 


CJ) 


C-5 


E— • 


CJ> 


-32 


E— i 


CD 


CD 


E-H 


CD 


CD 


-32 


CJ) 


CD 


E-^ 


E-h 


CJ> 






-32 


-32 


CD 


CJ> 


-32 


-32 


CJ> 


CD 


CD 


CD 


CD 


E— • 


CD 


CD 


CD 


-32 


CD 


CD 


E-^ 


E— i 


E— i 


CD 


CD 


CJ) 


E-h 


CJ) 


CD 


E— • 


-32 


-32 


E-h 


CD 




E— • 


CD 


-32 




CJ) 


-32 


CD 


CD 


C5 


E — ' 


CD 


-32 


E— < 


CD 


CD 


E-h 


CD 


CD 


E— • 


-32 


-32 


E— 


E— ' 


CJ) 


CD 


E-H 


CJ> 


CD 


E—h 


-32 


E— 






*32 


E— 


CJ> 




CD 


CD 


-32 


E— < 


-32 


E— • 


E— 


CJ> 


CJ> 




-32 


E— 


-32 


CJ) 


-32 


-32 


CD 


CD 


CD 


CD 


CJ) 


CJ) 


CD 


CD 


-32 


E—« 


-=t: 


CJ> 




-32 


CD 


-32 




CJ> 


E— • 


-32 


CJ) 


-< 


-32 


E-H 


C_J 


-32 


CD 


-32 


E— 


CJ) 


E—h 


CD 


CD 


CD 


CJ> 


E-h 


-32 


CD 


CD 


E-h 


CJ> 


CJ) 


E—h 


-32 


CD 




CJ> 


C-3 


CJ) 


CJ> 


CJ) 


E— i 


-32 


CJ» 


CD 


-32 


CD 


CD 


<C 


E— ' 


-32 


CD 


E-h 


E-H 


E—h 


CJ> 


CD 


CJ> 


CJ> 


CD 




E— ■ 


CD 


E-h 


-< 


CJ) 


E-h 


CD 




CD 


CJ) 


CD 


-32 


CJ> 


CD 


CD 


-32 


C_5 


C_3 


E— < 


CJ) 


-32 


E-h 


-32 


E— * 


CD 


CJ) 


CJ) 


-32 


CD 


E-h 


-32 


CD 


E-H 


E— < 


CJJ) 


CD 


-32 


CJ> 


E— i 


-32 


♦T-H 


CD 


CD 


CJ> 


CJ> 


CD 


E— ■ 


CD 


CJ) 


CJ» 


CD 


E — • 


E— < 


-32 


-32 


-32 


CJ> 


CJ) 


-32 


CJ) 


CD 


CJ> 


E— i 


CD 


E-h 


CJ) 


-32 


CD 


CJ) 


-32 


CD 


CJ) 


CJ) 




CD 


E— i 


CD 


CJ> 


-32 


CD 


E— h 


CJ> 


CD 


CJ> 


E— 


-32 


-32 


E— * 


CD 


CJ> 


CD 


E — ' 


CD 


-32 


CJ) 


E-h 


CJ> 


CJ> 


CJ) 


CJ) 


CD 


CD 


E-h 


CD 


CD 


CJ) 




CJ> 


CJ> 




-32 


-32 


-< 


CJ> 


-=< 


E— i 


CD 


CD 


CD 


CD 


CD 




CD 


CJ> 


CJ) 


E— i 


-32 


E-h 


-32 


CD 


-< 


-32 




E — < 


CD 


-32 


E—h 


CJ> 


CD 


PL, 


-32 


CJ> 


E— • 


E-h 


-t2 


CD 


E-H 


-32 


-32 


CD 


-32 


CJ> 


CJ> 


C_J 


-32 


E—h 


C-3 


CJ) 


E— ' 


CD 


CD 


E— < 




E-h 


CJ> 


CD 


CJ) 


E— « 


-32 




CD 


-32 


**2 


-32 


-32 


E— « 


-32 


CJ 


E-h 


C-? 


CD 


E— « 


E— ' 


E-^ 


E-h 


CJ> 


-32 


CJ> 


CJ) 


E— 


CJ) 


E— t 


CD 


CD 


-32 


E— 


CD 


CJ> 


^2 


E— • 


CD 


CJ) 


CD 


CJ) 


H 


CJ> 


E— 


CJ> 




-32 


CD 


-32 


CJ) 


CJ> 


C_> 


E— 


CD 


CD 


CD 


E— ' 


CD 


-32 


E— < 


CJ) 


-32 


E— - 


CJ) 


-32 


CJ) 


CJ) 


E— ' 


CJ> 


-32 


-32 


-32 


CD 


CJ) 


CD 


E-h 


CD 


CJ> 


-32 


E— • 


E— ' 


-32 


CD 


CD 


-32 


E—h 


CD 


C-> 


CD 


CD 


CD 


E—h 


CJ) 


CD 


CJ) 


CJ) 


CJ) 


CD 


CD 


CD 


CJ) 


CD 


-32 


E— 


CJ) 


E — i 




E-^ 


CD 


CD 


C^> 


CD 


-32 


-32 


C_5 


-32 


CJ> 


CJ> 


-32 


C_5 


CJ) 


CD 


E— i 


CJ> 


CJ) 


E-H 


E—h 


E-h 


CJ) 


-32 


CD 


E— 


E-h 


-32 


E-h CD 


CD 


E— 


E— < 


CJ> 




NOOOO ^HCSJC0HH-lrtC0t*-00O)O^CM 
' i-H^HC^WCSlCMCgCNJC^C^lOOC^CQCO CO 



8 



miiE#2 0 0 3 



#2001-368002 



[01 0] 



CO 
C_3 



CM 



CO 


^-^ 


LO 


< ^ 


e— ■ 


CO 




CO 


"TZJ 


c— 


CO 


CJ 


CO 


CO 


t— 


OO 


CO 


CO 


CJ 


CU 


*o 


C— 


o 


CM 


JO 


T3 


CTi 


JO t— 




"O 


cn 


co 


CO 


0"> 






c_> 


CJ 


cu 


CJ 


OO 


CO 




CU 


CO 




CO 


CO 


cO 


TO 


CU 


-o 


CM 


c- 


CJ 


c— 


J=> 


-o 


•m *m 




S — ( 


CM 


««— • 


OO 


CO 


"CP 




LO 


CU 


-CJ 


to 


CO 


TO 


TO 


CU 


OO 


-Q 


CO 


-a 


CO 


V— l 


W— i 


<~ 


CO 


OO 


ca 


CO 


T3 TJ« 


OO 


oo 


CO 


LO 


CO 


CO 


CM 


**—■ 


CO 


-O 






OO 


CO 


CM 


CO 


CD 


CO 


JO 


OO 


— ■ 


J=> 


CO 


CO 


cu 


i 




C— 


1—1 


CM LO 


JO 


CM 
OO 




ca 


CO 


««— 1 


CO 


CO 


en 


CO 


CU 


JO 


ca 


CO 




OO 


•a 


CO 




CO 


LO 


CO 


CO 


c— 


OO 


— * 


T3 


-a 


CM 


o 


CO C- 


CO 


CO 


LO 


*o 


O 


cd 


-^r 


< 


-Q 


CO 


TO 


CM 


CO 




ca 


-Q 


«*— i 




CM 


to 


co 


CO 


-O 


T— t 


CO 


CO 


«— ■ 


LO 


"O* 


CJ CO 


CO 


co 


CM 


-O* 


CO 


LO 


CO 


CD 


ca 


c— 


CO 


CJ 


CO 


^ 


CO 


^ 


•a 




OO 


ca 


CO 


CU 




OO 


CO 


CO 


t— 


cO 


CO 


CO 


CT> 


-a 


cO 


OO 
CO 
CO 


CO 


"cO 


CJ 






CO 






-a 




CO 




TO 


CO 


TO 


e— 


CO 


-o 


•o 


CM 




CO 


CO 


Umm l 


J=3 


■— • 


4=1 


OO CO 




JO 


LTD 


















CJ 




jo 


jo 


TO 


r— 


CO 


OO 


cu 


CO 


~o 




CO 


LO 


CO 


CJ 


cu 


OO 


— « CM 


CM 


CO 








•a 




CO 


o 




CJ 


CO 




CO 


CO 




CO 


-o 


OO 


CO 


-a 




< 


X3 


-O 


-o 


CJ 


-Q 


LO 


CM — 


CO 


CO 


cn 


CJ 


CU 


LTD 


CO 


c— 


CO 


cu 


CO 




CO 


cu 


cu 


T=J 


CU 


CM 


o 


cn 


CO 


CO 


CM 


CO 


CO 


CJ 






CO 


LO 


CO CO 




JO 


CU 
CJ 




co 


cn 




CO 


CO 


cu 


CO 


CO 




J=> 




to 


CO 


CO 


OO 




cu 




ca 


CJ 


*o 


-o 


CU 


CO 




C— 


• CO 


CO 


•o 


o 




OO 


o 


to 


CD 


CO 


CO 


cn 


cu 


co 




c- 


CO 


-a 




cu 




co 


CO 


cu 


LO 


-o 


OO 


CU 


o 


ca 


• to 


JO 


CO 


CJ 


LO 


o 




-a 


-o 


CO 


CO 


OO 


CO 


CO 


CU 




CM 




-a 


to 




OO 




-«cr 


-o 


CO 


c— 


-o 


CU 


•a 


LO 


JO — 


on 


S—l 


c— 


-Q 


o 


OO 


-a 


««~. 


c— 


cu 


-a 


CO 


-O 


CO 


CM 


co 


CO 




JO, 


tzj 


c— 


CO 


CO 


-a 




CO 


c— 






_Q 


OO CO 


_o 


CO 


OO 




OO 


CO 


cn 




OO 


-o 


-o 


ca 


«— c 


CO 




< 


CJ 




-o 


J= 


LO 


eu 


OO 




VJ- 




CO 


CU 




xr 


CO CU 




-rr 


on 


CT> 


JO 


CO 


LO 




-a 


*o 


c— 


CO 


cu 


CO 




to 


CM 






CJ 


-Q 


cu 


c— 


-a 


CM 


LO 


•a 






on 


OO CO 


CJ 


c— 


t— 


co 




CT5 


JO 


eg 


CO 


OO 


tzj 


CM 


T=J 


J= 


CU 


CO 


OO 




CN 


CO 


CO 


CO 


CD 


cu 


t— 


cn 


^ 


CO 


CO 


CO 


t— LO 


CJ 


13 


OO 


CX) 


OO 


ra 


Cn 


OO 




co 


CO 




c— 


o 




to 




co 










CO 


JD 


*o 




JO 


CM 




*o 


CM t— 


JO 


CO 


OO 




o 


to 


CO 


a> 




cu 


CU 


cn 


cO 


cu 


CO 


CO 


CO 








"O* 


CJ 


CO 


O 


CO 


CM 


c— 


-o 


CO 


OO 


OO CO 


cu 




CJ 










OO 






_Q 


CO 


CO 


CM 


ca 


LO 


J=3 




CM 


OO 


CO 


CJ 


ca 


CD 


*—t 


CO 


LO 


CO 




CM 


CJ CO 


to 


LO 


ca 


co 


"*r 




OO 


OJ 


T3 


CO 


OO 


OO 


CO 


-a 


OO 




-o 


CM 






CO 


CO 


CO 




CM 


-o 


CD 


to 


CTi 


J=3 


CO *o 




e»- 


cn 


c— 


i_o 


CJ 


CO 


CO 


JO 


CO 






CM 


t— 


OO 


CO 


o 


e— 


CO 




CJ 


CO 


to 




CO 




OO 


OO 


OO 


O") 


as 


CO 


to 


-o 


OO 


OO 


OO 


CO 


c— 


"Tf 






cO 


LO 


CO 


LO 


OO 


■ 


cd 


CO 


CM, 


jo 




CM 


CO 


C7* 


CO 


CO 


cn 


CO 




J=J c— 


c— 


cn 


CJ 




cn 


to 


CO 


CO 




CU 


CO 


-o 




cn 


r— 


CM 


CO 


CO 


CM 




cu 


CO 


CO 


C- 


CO 








LO 


•o 


CJ 


CM 


•^r 


CO 


LO 


co 


-Q 




CO 


CvJ 






CJ 




LO 


-o 


OO 


CO 


CJ 


CO 


CJ 


CT> 


CO 


CO 


CU 


to 


CO 


OO 


<m 


CO 


CO 


CO OO 


CO 


*o 


CO 


CM 


CO 


OO 




co 


CO 


CO 


OO 


cn 


CJ 


CO 


to 


CO 


u— 




CO 


JO 


CU 


LO 


CD 


CM 


CU 


oo 


cu 


CO 




CO 


— - 


CO 


^ 


CO 


TO 


CO 




cu 


to 


CO 


CO 


cn 


CJ 


CO 


CU 


to 


CO 


JO 


CJ 




CJ 


JO 




CO 


CO 


CJ 


ca 




OO 


<u 


v» 


co cu 


cu 


CO 


CO 


-^T 


-a 


to 


CO 


jo 


CO 


c— 


to 




t— 




■^r 


CT> 


cn 


ca 




CO 


OO 


CO 


D— 


CO 


CO 


CD 


TO 


CJ 




CO 


■o t— 


LO 


CJ 




LO 


LO 


CO 


CO 


-a 




OO 


-a 


cn 


CO 


CO 


CO 


CTJ 


to 


CO 


OO 


CO 


ca 


CO 


CO 








J=S 


*a 


CO 


CM 


T3 C— 


JO 


cn 




CJ 


Cn 


c— 


CD 


CO 


CO 


CO 


-«r 


Cn 


CO 


CO 


CO 


CJ 


LO 


CM 


CO 




CO 


JO 


CO 


>ar 


CO 


c— 


CM 




CO 


CO 


CO LO 


LO 


CO 




cm 




c~ 


e— 


cu 




to 


CO 


cs» 


LO 


cm 


JO 


CO 


to 


CJ 


CJ 


JO 


oo 


CM 


co 


J=3 


CO 


CM 




OO 


ca 


<M 


cj 


CO 




co 



CM CO 
CO ' 
LO LO 



CO 




-a* 




JO 


CJ 


CJ 


CO 


CJ 




CD 


CJ 


c— 


cn 


c— 


ca 




CO 


o- 


ca 






OO 


c- 




cn 


cn 


cn 




CO 


<M 


CO 


JO 




CU 


CJ 


CO 


_Q 


JO 


CJ 


JO 




CO 


CO 


CJ 


CJ 


o 




CO 


no 




cu 


TO 


c— 


c— 


CO 


LO 


cu 


cO 




<U 


cn 




CU 


CU 


*<o 


CO 


OO 


CU 


cu 


CO 




CM 


CM 


CJ 




LO 


TO 


CO 


CO 


CU 


CO 


TO 


CO 


CU 


CM 


CM 


CO 


T=3 


co 


"cr 


LO 




OO 


CO 


CJ 


o 


cu 


c— 


CJ 


c— 


*o 


"cr 


CJ 


cn 


CJ 




TO 


CO 


CO 


TO 






CO 


T3 


TO 




TO 


CU 


o 


C- 


TO 


CO 


CD 


o- 


CJ 


CJ 


«— 1 


cu 




CO 


•*a* 


CM 


CO 




CO 


cu 


CM 


CJ 


cu 


-a 


OO 


CJ 


CM 


CO 


CO 


CO 




CJ 


XT 


CJ 


TO 


CM 


CO 


CO 


-a 


CO 


CO 


CJ 


OO 


cn 




CJ 


-a 


CO 


CJ 


cu 


-o 


OO 


CJ 




CJ 


o 


TO 




CO 


CJ 


TO 


CJ 


TO 


cu 


CO 


X3 


CD 


CO 


cu 


CO 


_o 




*o 


CO 






CO 


TD 


o 


cn 


CM 


CJ 


CM 




OO 


CM 


CJ 


CO 


to 


OO 


T3 


CM 


CO 


CO 


JO 


OO 


CD 


CM 


OO 


eu 


CO 




CM 


CJ 


TO 


cu 


T=J 


-o 


CO 


cn 


-a 




-CJ 


*T=J 


CO 






JO 


TO 


TO 


TO 


OO 




T=3 




CO 


cu 


CU 


c— 


T=J 






CO 


CJ 


CO 


CO 


T3 


T3 


CO 


-o 


CM 


CO 


CO 


^ 


cu 


co 


CM 


-a 


CJ 




CM 


CM 


LO 


CM 


CJ 


CO 


cu 




cn 


OO 


'^r 




CO 


cn 


CO 


CJ 


-O. 


CD 


CU 


<o 


cn 


OO 


CO 




-o 


CO 


CJ 


cu 


CO 


-o 


CO 


"C3 


TO 


•a 


-o 




CJ 




CJ 




CM 


eu 


«M 


CU 


-o 


cn 


TO 


cn 


cu 


CO 


TZJ 


c— 


CJ 


LO 


CO 


cn 


CM 


cu 




CD 


CO 




CO 


CU 


CU 




cu 


OO 


LO 


-^r 


CO 


CJ 


CM 


CO 


CU 






^i* 




cu 


cO 


cu 


JD 


cd 


CM 




CJ 


o 


CO 


c— 


-o 


CJ 


-a 


TD 


CO 




cu 


OO 


CJ 




cu 


CO 


CJ 


cu 


T3 


cu 


OO 


J=l 


CJ 


T=J 


CO 


cu 


cu 




to 


CO 


OO 




CO 


CO 


CJ 


OO 


CO 


CJ 


co 


OO 


CM 


JO 




CO 


CJ 




CO 


ca 


CM 


ca 


CM 


CO 


CM 


LO 


CJ 


CO 


CJ 


co 


cu 


cu 


CD 


CO 


T=J 


OO 


c_> 


o 


CO 


OO 


c— 






C_J 




cu 


TTJ 


C— 


*<cr 


cn 


cn 


CJ 


cO 


-a 


CO 


co 


OO 


CJ 


OO 


CU 


OO 


CO 


•o 






CJ 


c— 


CO 


LO 


CO 




cu 




cu 


CU 


CM 


CO 


*«a* 


OO 




T3 




eu 




CU 




LO 


LO 


CO 


CM 


CJ 


CO 


cn 


CM 


CO 




ca 


CM 


"a 


CU 


cu 


CJ 


CJ 


cu 


CO 




OO 


-o 


CJ 


•^r 


TO 


T3 


JO 




oo 


CU 


CT> 


CJ 


CU 


T=3 




CJ 




o 


c— 


cn 


TD 


CJ 




CD 


cu 


CJ 


CM 


CM 




CO 


LO 


LO 


cu 


CO 


CO 


CJ 


CD 


cn 






JZ2 




cO 


CO 


CM 


T=3 


OO 


cn 


T3 


JO 


CM 


CO 


OO 


OO 


cn 


CO 


CO 


CO 


CO 


"O 


CU 


CJ 


c_> 


CJ 


CO 


c— 


OO 


CJ 


CU 


CO 


OO 




CU 


CJ 


CO 


TO 


TO 


■ 


cu 


cu 


t— 




CO 


T=J 


T3 


cn 


cn 


TZJ 




LO 


t=r> 


cu 


CO 


CO 


CU 


CM 


CM 


CM 


CM 


-a 


CU 




CO 


CM 


cO 


cu 


CJ 


CO 


CM 


CO 


T3 


CD 


CD 


OO 


CO 


LO 


■^r 


CM 


CM 


CO 






CTJ 


CTS 




o 


cu 


cu 


cu 








CO 


T3 




CO 


CO 


-*o* 




o 


TO 


OO 


CO 


CJ 


CD 


cu 


"O* 


CJ 


CO 


•o 


cu 




ca 


czn 


CM 


CO 


CU 


c=> 


co 


cn 


CO 


CU 


CM 


CO 


CU 




cu 


CJ 


OO 


LO 


CM 


to 


CM 


oo 


CM 


CJ 


"O* 


OO 


CM 


CO 


T=J 


cu 


cu 




CM 


CO 


on 


CO 




CJ 


-o 


CD 


-o 




*o 


"O 


-a 


CJ 




C— 






JO 


cu 


e— 




CJ 


CJ 


TO 


CO 


T=J 


CJ 


CO 


CO 


cu 


CJ 


"C3 


cu 


CM 


OO 


CO 


OO 


CO 




CO 




CO 


CO 


CJ 


CO 


LO 


CO 


oo 


CJ 


LO 


CO 




CO 


CO 


CO 


CO 


TO 


CO 


CO 


cu 


cn 


o 


cn 


cn 


-o 


CO 






T3 


cn 


-o 




TZ3 


cu 


CO 


cn 


•o 


TZ3 


T=3 






CJ 


CO 


CJ 


c— 


TO 


c— 


t— 


cu 




CJ 




c— 


cu 


o 


JO 




CJ 




<=> 


CM 




cu 


CD 


cn 




CO 


cu 


■^r 


CM 


CO 


CO 


CO 


CO 


CO 


ca 


CO 


"=r 


CO 


OO 


CO 


CO 




-o 


■^r 


cu 


CD 


CM 


CO 


CO 


c_> 


CO 


CJ 


o 


CJ 


CJ 


cn 


cO 


CO 


oo 


OO 


r— 


OO 




CO 


T=3 


JO 


CJ 


CJ 


eu 




-o 






CM 


o 


cO 


CJ 




TZJ 


cu 


cu 


CO 


CM 


OO 


o 


ca 




^o- 


LO 


-a 


CO 


CJ 


CO 


CM 




CO 


CU 


CU 


CO 


CO 


CM 


-a 


CD 




CM 


CU 


JO 


CM 




CM 


CO 


CO 


CJ 


o 


cu 


cn 


-o 


CO 




CO 


c— 




cu 


CO 




ca 




OO 


T3 




CO 


-a- 


cO 


CJ 


CD 


CO 


cu 


CJ 




CU 


cu 


CO 


CJ 






cn 


CO 


cu 


CO 


CU 


CO 


c— 


cu 


cu 


cu 


T3 


CJ 


CM 


eu 


CO 


CO 


CM 


CO 


T=3 


CO 


o 


OO 






CM 




o 


cu 


T=» 


cu 


cu 


OO 


CO 


-o 


co 


cu 


*o 


TO 


-o 


CJ 


CJ 




CJ 


cn 


T=J 






T3 




JO 


c— 


-o 


-^r 




cn 




CJ 


-o 


CU 


cu 


CU 


TO 


cu 


CO 


o 


CO 


oo 


CJ 


CU 




eu 


CM 


CO 


OO 


OO 


CO 


CU 


cu 


CO 


CO 


CJ 


CM 






CO 


^ 


CJ 


TO 


CO 


CO 




cn 


CM 


CU 


cu 


CO 




CM 


CM 


cn 


*+— 


LO 


CO 


LO 


cu 


LO 


LO 


*i— i 


^3* 






LO 


CO 


JO 


CO 


CO 




co 


to 


CO 


CM 


rr 






CM 


CO 




— i CM CO "CT LO CO C— C 



> o3 co -«cr era co t— oo <m co — h cm co locot^-oooo^co Us-, 

* — ^ — ^ — — - —CM CM CM CM CM 03 CM CM CM CM CO CO CO — 



tc-, 
CM 



ffiSE# 2003-3017023 



#2001—368002 



[HI 1] 



CO 
CD 



CO 
C_D 



CLD 



i — i C_D 

c_d 

i — iLXD<<, . 

Tft-E- •■ — ' 
LO' — 'II II 

^ — . 



CD 



t— 

* — i 

CO c— 

CO ^ 
LTD 

co 



CD^^ 

CD _ 

CD II 
CD_ 
E— it— 

CS — 

ii n 



CsJ 



IS 

w 
© 

ft 

AJ 
W 

ft 



II 

X 



J=3 

CD 



X 
CD 

ii 



CD 

t 



CN3 CO 
CO 



CD. — „ 

CD . 
— .O — 
^^O' — * 

C — « £ — ( E — • 

rrrro u 

CO COO. — . 

C— ^CD — i 
^LO&— < _ 
t^COU ' — »— 

^ — ' 

LO LTD H II 
t— „ 

^* i — i 
coco x 

' 

* ' l-H 

cu cd 

t T 

X 



cd 

CD 



X 





*CJ 






^— 6— < 




LO 


"cr «< 






CO E— • 












O-E— < 




LTD 








CD 






^ CJD 




CO 


t— CD 






cd 




CO 








•rr ti 


II 








uo 


LO * — i 






CO>-h 












Lh 




X! 


J=i 




CD 


CD 










II 


t 










>H 







CO 

PQ 



— KMco^rmcDc-oocno* 



fCVJCO ^TLOCO 



• OO CT5 CO t-hCOCOtJi LO CO t~ — CO CTi CD — ^ CVJ tt^ Cx-t Cx-i 
« ^-HCqCOC3CaC<J 03 CsJ CsJ C<I OS CO CO CO * — ■ oa CO 

PQ PQ PQ 



£BIE# 2 0 0 3 



* #2001—368002 



[012] 



Xl,X2,Yl,Y2£>atflE (GF (2 128 )) 
I 



141 



XI +AF (2,16) +AF (3,16) +X2 =C1 (16) 
AF (1,16) +AF (2,16) +AF (3,16) +AF (4,16) =C1F (16) 


••• (Gl) 
- (G2) 






^142 


XI +a • AF(2,16)+a 2 • AF (3,16) + a 3 • X2 

AF (1,16) + a ' AF (2,16) + a 2 • AF (3,16) + a 3 • AF (4,16) 


=C2 (16) 
=C2F (16) 


— (G3) 

— (G4) 




^143 


X1+X2 =C1 (16) -C1F (16) +AF (1,16) +AF (4,16) =C1X 
XI + a 3 • X2=C2 (16) -C2F (16) +AF (1,16) + a 3 • AF (4,16) 


=C2X 


- (G5) 

- (G6) 
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Y1+Y2 =C1(17)-C1F(17)+AF(1,17)+AF(4,17)=C1Y — (G8) 
Y1+ a 3 • Y2=C2 (17) -C2F (17) +AF (1,17) + a 3 • AF (4,17) =C2Y — (G9) 
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